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In this issue: 


How to Construct 
a Hartley ‘“Boffie”’ 


Easily Built 
Echo Unit 


Transistorized 
Scope Calibrator 


Remote Control 
for the 630 
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No one piece of equipment 


Car r r ¥v ] 

\ ronic field expands 

your r must do more 

'RIPLETT TUBE TESTERS 

me lemand. 

More } r voltage ling 
15, 4.2 1 4.7 r 

¢ ring heaters. 

Q the bad tubes 

lube sale nbea 





8O% OF YOUR SERVICE JOBS CAN BE COMPLETED 


=" TRIPLETT TUBE TESTER 


NEW Triple tt model 3413-B combine pro 1810? 
UNIQUE 
AND ONLY $79.50 


The first 
low priced 
tube tester Model 3413-B imo! er on origina t—a profit r 


short te st 0.25 megonn mith high Sensili AT } f 


20 megohms u test series fring tubes u 


to provide faster, more versatile, re flexible operation for mors 


DUAL SENSITIVITY This tester does a better Db today ana tomorrow—and Ne 
SHORT TEST New, longer roll chart includes all tubes up to the 


I 
I plett aut 1 irnishe ré 1p-to 1 
u Irn reg n ca I 
I r I t V ( 0 all WS Vou to Se Ip to tt 
Tests TV picture tube by means of BV Adapter ($4.5 
Reads BAD GOOD direct on big 6-inch mete 


Short tests (neon) each element with single flip of 


And for the iHimate in lal ratory quality te ling eramine 


MODEL 3423 MUTUAL CONDUCTANCE —_ TesTeR $199.50 
Proportior il Mutual ¢ yndu ce te ll radio and TV tub 
ex crystal diodes, pilot i ps, agers: ns, tran istors, etc., by a new | 


At leading Parts D 
ee the finest a in , e of test equipment hy 
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An Invitation... 


To men who want to "go places 


in TV SERVICING 


Find out about this NEW. 
ALL-PRACTICE WAY 
of hecomin ¢ a Pro fessional 


TV SERVICEMAN 


9 


If you have some Radio or Television 
experience, or if you know basic Radio 
‘Television principles but lack experience 

NRI’s new Professional Television Serv- 
cing Course can train you to go places in 
TV servicing. This advertisement is your 
pe rsonal invitation to get a free copy of our 
booklet describing this training in detail. 


Learn-by-Doing ‘‘All the Way’’ 
This is 100 learn-by-doing, practical 
raining. We supply a// components, a/l 

uding a 17-inch picture tube, and 
comprehensive manuals covering a thor 
ough program ot practice You learn how 
experts diagnose IV defects que klvy. You 
see how various defects affect receiver per 
formance — picture and sound; learn causes 
of defects, accurately, easily, and how to fix 
them. You do more than just build circuits 
You get practice recognizing, isolating, and 
fixing innumerable troubles 


ubes, in 


You get ictual experience aligning TV 
receivers, diagnosing the causes of com 
plaints from scope patterns, eliminating 





interference using germanium crystals to 
rectify the TV picture signal, obtaining 
maximum brightness and definition by Train at home easily, quickly, for TV’s top servicing jobs. NRI’s 
properly adjusting the ion trap and center- : \e ai ; , 

ing magnets, etc. There isn’t room on this Professional Television Servicing course includes a 17-inch picture 
or even several pages of this magazine to 
list all the servicing experience you get. 


. e UHF & COLOR TV Making New Boom 
Installing front-end channel selector strips training, including all equipment, available now for a low intro- 


in modern UHF-VHF Television receivers : 
and learning UHF servicing problems and ductory price—under $200 on easy terms. 


their solution is part of the practice you get. 
To cash in on the coming color TV boom a ee ee a ee Re ee teen Sa ee ee iia Sa hs 


tube and all other tubes and components to build a complete TV 


Receiver, Oscilloscope, Signal Generator, H.F. Probe. Complete 





you'll need the kind of foundation in knowl Diss ; : — | 
edge and experience this training gives. | National Radio Institute, Dept. 6OBFI 
ee P . | 16th and U Sts., N.W., Washington 9, D.C. 
e efaiis Oo ew Course Free | 
. —— *lease se ry FREE copy of ‘How t t h the Tx 
Once again—if you want to go places in TV How TO | I a Se nd my I pte cops . How = Top 
servicing, we invite you to find out what REACH THE j int ervicing.’’ I understand no salest 
you get, what you practice, what you learn —_——— | 
from NRI’s new course in Professional TOP 5 | 
Television Servicing. See pictures of equip- in TV SPORE. 3. sensei ed ninelawales A 
ment supplied, read what you _ practice. | 
Judge for yourself whether this training SERVICING | | 
will further your ambition to reach the top | PRC is. Sains Sh Aces | 
in TV servicing. We believe it will. We | 
believe many of tomorrow’s top TV serv- ; | 
icemen will be graduates of this training. | City Zon S | 
Mailing the coupon involves no obligation. | ______ APPROVED MEMBER NATIONAL HOME S§ a ae all 
FEBRUARY, 1956 3 
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National Schools Graduates Prove 
AGE & PREVIOUS EDUCATION 
NO BARRIERS TO SUCCESS! 


Get into HIGH-PAYING 


TELEVISION 


ELECTRONICS-RADIO! 


























Are you 
between 
17-55? 


Are you 
alert, sincere, 
ambitious ? 








LEARN AT HOME 
IN SPARE TIME! 






Master all Phases with our amazing OPPORTUNITIES WIDE OPEN IN THESE 










Shop-Method Home Training & Practical Perec ss aaa cei 
ps “ oudspeaker Systems V-Radio Service, 
Equipment! We have trained Thousands ALF. tape Rooting, festalistion tenet 
for Big-Pay Jobs! WE WILL TRAIN YOU! COLOR TV & ELECTRONICS 
SET REPAIR IS PROFITABLE! — America’s Field of the Future 

Our easy Shop-Method Lessons & Thousands of TRAINED T E - ‘HNI- 
Manuals cover this Profitable CIANS will make mal unes’ 
Field! LOW TUITION. Opportu- Ps 5 in the next few yea : 
nity to EARN AS YOU LEARN! 
Free Placement Assistance. Help $F A prihd ad ete ong — 
with technical and personal prob- : : Seay HIGHER 
lems. Send coupon for free ILLUS- training prepares you eae 


RATINGS & PAY GRADES! 


TRATED BOOK,‘ ‘Your Future in 
TV-Radio-Electronics.” 








training Men Like Yourself for Success! 
-“ 


TECHNICAL TRADE TRAINING SINCE 1905 
Los Angeles 37, California Chicago: 323 W. Polk St. KNOW YOUR 
























In Canada: 811 W. Hastings St., Vancouver, B.C SCHOOL! Thes« ; ( 
are the natior iattes) (| Faull 
headquarters of Natio Schools’ fz 

You can’t buy mous Shops, Labs & Stud Get your 
Home Training and heepskin”’ direct 
these Valuable from Los Angeles, recognized as a major 


; E 
; our FUTUR 

‘! IN RADIO 
TELEVISION 


Books, but we 
send them FREE! 


MAIL COUPON! 


“World Center of Ele 
APPROVED FOR G.!. TRAINING 
BOTH HOME STUDY AND RESIDENT COURSES OFFERED 







(mail in envelope or paste on f i 
NATIONAL SCHOOLS, Dept. RG- 26 





YOU RECEIVE THIS PROFESSIONAL | 4000 S. FIGUEROA ST., LOS ANGELES 37, CALIF. OR 323 WEST POLK ST., CHICAGO 7, ILL. | 
MULTITESTER—a must for every | Please rush FREE TV-Radio Book & Sample Lesson. I understand there | 
fechnician! Also standard parts to | is no obligation, no salesman will call. | 
build Receivers, Oscillators, Signal ; ; = ; 
Generator, Continuity Checker, | NAME BIRTHDAY 19 | 
Short Wave & Standard Broadcast ADDRESS 

Superhet Receiver, many other | CITY ZONE STATI | 
units. All part of your course, all C] Check if interested ONLY in Resident Training at Los Angeles. VETERANS: Give date of Discharge | 
yours to keep. Mail coupon today! ee 
FEBRUARY, 1956 5 
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ELECTRO VOICE, INC.* BUCHANAN, MICH. 
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MEMBER OF NATIONAL 
HOME STUDY COUNCIL 





amazingly effective NEW training in 


Build and keep 
D.T.1.’s new 
VACUUM TUBE 
VOLTMETER ... 
one of the most 
useful of all test 


instruments. 
RADIO-ELECTRONICS! Nothing else like it for providing real LABORATORY- 
TYPE training at home. Get the kind of thorough, practical experience YOU NEED 
for the kind of progress YOU WANT in today’s tremendous field of Television, 
Radio and Electronics. Qualify yourself for real money . . . interesting work . . . 
a wonderfully promising future. And when you finish, D.T.!.’s active Employment 
Service HELPS YOU GET STARTED! Or open your own profitable Television-Radio 


Service Business. 





Exclusive 


HOME 
MOVIES 


help you grasp 
important points 
FASTER... 
EASIER... 
BETTER. 

A tremendous 
advantage! 


Remarkable NEW Styrene 


ELECTRO-LAB* 


Insert pictorial diagram on transparent sty- 
rene base. (See insert.) Mount parts to follow 
pattern— using handy “‘snap in" fasteners. 
Eliminates wiring errors. Tops for speedy 
circuit changes .. . for providing maxi- 
mum circuit experience in minimum 
time. Build and operate scores of 
interesting projects — such as the 
electronic circuit shown below. 


*Trademark 


om: 
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THOUSANDS OF SUCCESSFUL GRADUATES 


WHY has D.T.!. become one of the largest training organizations 
of its kind? Because it provides EVERY MAJOR HOME TRAINING 
AID to help make the subject EASIER to learn EASIER to re- 
member—the kind of training so helpful for REAL PROGRESS 
Students get thorough, up-to-date, practical training that TAKES 
ADVANTAGE of new and improved training developments. 
Study the ADVANTAGES shown on this page. Think what they 
can mean to YOU. . . to YOUR FUTURE! Or come to D.T.I.'s 
big Training Laboratories in Chicago. MAIL COUPON TODAY 
for complete facts—including valuable publication, “89 Ways 
to Earn Money in Television-Radio-Electronics."" Also, valuable 
information for men subject to MILITARY SERVICE 


“One of America’s Foremost Television Training Centers’’ 
™ 


De ERY 


Technical Institute 


CHICAGO 41, ILLINOIS 
Formerly DeFOREST’S TRAINING, INC. 


MAIL COUPON TODAY /89+#: 


4, 
DeVRY TECHNICAL INSTITUTE tee | 


Me, 
4141 Belmont Ave., Chicago 41, Ill. Dept.RE-2-M Bl wey 


“mytttne 


| would like complete facts including "89 Ways 
to Earn Money in Television-Radio-Electronic: 


Name_ 
Street 


Zone 
D.T.I.’s s training is available in Canada 








PICKING PICTURES 


Out af Thin Cin 


TUNG-SOL 


Magic Mirror Aluminized 
PICTURE TUBE 


That electronic miracle, your TV 
set, picks a world of entertain- 
Hi Loti Me Mi Mol msi Mil Miclileliila 
speed of 120 pictures a second! 


Leading TV set manufacturers de- 
pend upon Tung-Sol Magic Mirror 
Aluminized Picture Tubes and Re- 
ceiving Tubes to deliver the ex- 
acting performance their engi- 
neering standards demand 


This use is indicative of the quality 
and dependability of Tung-Sol 
Tubes . products of America's 
largest independent electron tube 
manufacturer 
TUNG-SOL ELECTRIC INC. 
Newark 4, N. J. 


Sales Offices: Atlanta, Chicago, Columbus 
Culver City, Dallas, Denver, Detroit, Nework 
Seattle. Canada: Montreal 





Tung-Sol Automotive & Electronic Products 
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Honestly, now, what special inducement do you have that will cause customers to select 
you for service instead of your competitor? Men? Shop? Trucks? Test Equipment? In 
most cases the answer is simple — not a single thing! 


The exceptions are service dealers who are among the select group of RAYTHEON 
BONDED ELECTRONIC TECHNICIANS. 


Raytheon Bonded Dealers can offer the public TV-Radio service 
that is bonded by Raytheon through one of America’s largest insur- 
ance companies. This creates customer confidence, sways potential 
customers, helps get more business and make more money. Yet, 
this tremendous selling advantage costs Bonded Dealers not one 
penny. 

Why not ask your Sponsoring Raytheon Tube Distributor if you 
can qualify as a Raytheon Bonded Electronic Technician? If you can, 
we'll be happy to pay for your bonding. 


RAYTHEON MANUFACTURING COMPANY 
R Receiving ond Cathode Ray Tube Operations 


3 ° ‘ ewto ve ca antec : 
Excellence in Clechonics Newton, Mass., Chicago, Ill., Atlanta, Ga., Los Angeles, Calif. 
———) —) SsRAYTHEON MAKES ALL THESE 


RECEIVING AND PICTURE TUBES - RELIABLE SUBMINIATURE AND MINIATURE TUBES - SEMICONDUCTOR DIODES, POWER RECTIFIERS AND TRANSISTORS - NUCLEONIC TUBES - MICROWAVE TUBES 
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SOUND SYSTEM CABLES 
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WIREMAKER FOR INDUSTRY 
SINCE 1902 


CHICAGO 
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—| Where Will You Be 
Mn ee eLECTROMCS 


Months fron Today? 





ADD TECHNICAL TRAINING to your practical experience 


Get Your FCC License In A Hurry! 


Then Use Our Amazingly Effective 
JOB FINDING SERVICE 





TELLS HOW— 


WE GUARANTEEM yes How 





HERE IS YOUR 










RANTEE Our Amazinaly Effective 
GUA TO TRAIN AND COACH YOU AT g'Y 
If you fail to poss your HOME IN SPARE TIME UNTIL JOB-FINDING SERVICE 
Commercial License exom YOU GET 


our 
e to 


after completing 
we guarante 


training 


course, 
continue your 
without additional cost of 
any kind, until you suc: 


* : TRONIC CHN 
if you have had any practical experience ELECTRONICS TE 
y obtain your Com- 


—Amateur, Army, Navy, Radio repair, 
or experimenting. 


cessfull 
mercial license. 





An Approved 
— AIRLINES 
TELLS HOW — Employers make 
JOB OFFERS Like These 
to Our Graduates a Month sce, haa ae Geek aa 





Broadcast Station in thin 





West Coast Manufacturer W 


These are just a few examples of the job offers that come to our office 
periodically. Some licensed radioman filled each of these ara 
might have been you! 





GET ALL 3 FREE! 


: —_ MAIL COUPON NOW 
HERE'S PROOF FCC LICENSES ARE OFTEN SECURED y gk a ya 
IN A FEW HOURS OF STUDY WITH OUR COACHING oO ‘ CLEVELAR N LECTRON 
A Mate \s Desk Ff 
; AT HOME IN SPARE TIME. “ Xeni ‘ 
A/IC Ronald H. Person sat Week 
Milton L. Geis : ET Week > 
PO, San Fra Cal * i 
me vi 3A Ki ball 1 | Week fi 
M soni d Week i 
Harl t AFB. Tex = = , 
Bloat wo ae — i 
é 
CLEVELAND INSTITUTE OF RADIO ELECTRONICS i 
CARL E. SMITH, Consulting Engineer, President i sakatsumin won 
Desk RE-87, 4900 Euclid Bldg., Cleveland 3, Ohio 4 
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Helps CIRE Trainees Get Bett obs 
YOUR FCC LICENSE Here are a few recent examples of Job-Finding results: 
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1. The Most Complete Line 2. Pre-SOLD For You on TV 
The CDR Rotor line is COMPLETE to every detail to millions of viewers ‘. . an 


with a model for every application! A distinct selling 


a ; extensive coverage of audiences in ever portant 
advantage because YOU can give your customer 
TV n rket ‘a re re. ¢ at bh 
EXACTLY what is required! The RIGHT CDR Roto I'v market. Capture this pre-sold marke 
for the RIGHT jot these nationally advertised CDR ROTO 
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CORNELL-DUBILIER (KR THE RADIART corp 
SOUTH PLAINFIELD, N. J pont CLEVELAND 13, OHIO 
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WHICH ONE OF THESE 


Music-APPRECIATION RECORDS 
MAY WE SEND YOU WITHOUT CHARGE 


/TO DEMONSTRATE A NEW IDEA THAT IS BRINGING 
A RICHER ENJOYMENT OF MUSIC TO MANY THOUSANDS |—— 











(> Beethoven s “MOONLIGHT” SONATA Tchaikovsky's FIFTH SYMPHONY 
a wi" lozart ts PIANO SONATA wwemason.x.sas} Ay Max Rudolf 
4 Both played by Guiomar Novaeés , mM: 2 T 








& Brabms ViOUN CONCERTO wo mason ae Schumann's PIANO CONCERTO wa mmor 
yt Walter Goehr, l ; fon Symphony Orchestra ¢ ; 

. ‘ 1 i Thomas Scherman, 
Prokofiev s CLASSICAL SYMPHONY 

na Britten s THE YOUNG PERSON’S GUIDE 


TO THE ORCHE 








’ TILL EULENSPIEGEL’S 
Richard § Strauss MERRY PRANKS 


y | 
(7 ana OMet tana 5 THE MOLDAU i ) 
‘ 4 Seenye Szelll conductir Alfred Wallenstein 
Music Appreciation Symphony Orchestra 


Mendelssohn s VIOLIN CONCERTO ine minor 


a 
a 
| 





-\ ‘Wadner s OVERTURES TO TANNHAUSER 


and DIE MEISTERSINGER 
; Alexander Smallens 
l don Symphony Orchestra AS The Sted r 


a 








Norman Del Mar, 








SPONSORED BY THE BOOK-OF-THE-MONTH 


CLUB, 
f as . TWO TYPES OF RECORDS AVAILABLE 


YOU SUBSCRIBE BUT wees ONLY THE ae 























YOU WANT 
1—for 
ich f 
of a great n i t TRY A ONE-MONTH SUBSCRIPTION—WITH NO 
On the other t g OBLIGATION TO CONTINUE 
ft 
| 
\ 
PLEASE RETURN ONLY IF YOU HAVE A 33 R.P.M. RECORD PLAYER 
FREE DEMONSTR N RECORD , 
MUSIC-APPRECIATION RECORDS ase.g | ME REE CEMONETER RECORD PLEASE 
c/o Book-of-the-Month Club, Inc 
345 Hudson Street New York 14, N. Y Beethoven's ‘Moonlight aikovsky's Symphony 
& Mozart's Piano Sonata 2 
P t t t human oncerto 
brake Concerto 
A N | , ht : Till Eulenspiege k Sym iphony 
, , and Sme ana’s The Me Britten's Guide 
1 I ‘ Wagner's Overtures v hn’s Concerto 
On the Other Side I t Mr. ) 
\ I 
CITY 
MAR 59 
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GAG °f 4!! Electronic Engineers 


{4 

(8 
Dyuante WUutual Couductauce 
TUBE TESTERS 





USE 


* FASTER 


* MORE 
ACCURATE 


* DEPENDABLE 


* LONGER 
LIFE... 


.are only a few reasons why more engineers 
prefer HICKOK than all other makes of tube testers combined. 


NEW DESIGN FEATURES FOR MODEL 750 SHOWN 


Micromho ranges on the dial of the large, HICKOK 5°” Meter: 0-1500, 0-3000, 0-6000, 0-15,000, 
0-30,000 Micromhos. Also, Replace-Good” 
Tests voltage regulator 


two " ranges 
(VR) tubes in accordance with any manufacturer's handbook data or 
by use of the up-to-date roll chart furnished 

A. Accurate DC Voltmeter readings up to 200 volts. 

B. Accurate DC Milliammeter Measurements up to 100 milliamperes 

(Both on the Micromho Meter). 
Twe DC plate and screen voltages provided —Normal and Low—controlled by a Selector 
Switch. The Low Range is for use with sub-miniature tubes and for other tubes requiring a low 
range of plate and screen volts 
New 0-1500 Micromhos range for increased accuracy in testing sub-miniature tubes 
Four AC signal voltages provided—as low as .25 volt 
Two “red-green” ranges on the Micromho Meter scale offer easier customer readings 
Quick and easy scale selection—The Chart identifies the range to be read by the letters from 
A” through "H" inclusive. A simple selector switch carries the same letters and identifies the 

various ranges. 
Short test—Recent HICKOK engineering and achievements have provided a highly accurate 


shorttest which will show up even the slightest heater cathode leakage condition of a vacuum tube. 


Line adjust knob automatically indicates whether the line voltage is low or high 
Permits matching of tubes such as 6SN7 when used in critical circuits 


Forecasts the future life of the tube under test. Tests the gas content of the tube. Tests for tube noise. 


Bias and line fuses prevent accidental damage. Chart arrangement makes for quickest tube 
selection. The tube's location on the chart is indicated by a key type number stamped beneath 
the chart openings 
TESTS THE NEW SERIES HEATER-STRING (600 M.A.) Tubes 

ALSO TESTS GERMANIUM DIODES AND SELENIUM RECTIFIERS 


THE HICKOK ELECTRICAL INSTRUMENT COMPANY 


10531 Dupont Avenue e Cleveland 8, Ohio 
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Mr. Hig! 
Ie 
(S« inu 
et hes I 
R& 100,000. t 
to 33,000; R63, 330 
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POST-ACCELERATION 
Dear I 
I e Decem|! 
ELE¢ Ni 
“ne cece 
Ir er 
that hou 
rea } i the 
p post-accele 
ve ¢ y 
tics i ! ( 
Law ence be «ae 
P) Cet ( f / 
E et Vi 1] 
The article on the Ger I 
pe icceleration tube 
fi mn ne I iwrel! 
that “differs « 
potential on it Is fixe 
V ie ire ippil \ 
the me potential.” I 
direct your attentior 
the IRE journal whe 
this multigun version ( ( 
tron) no color witc! 
and the color rid rer 
fixed potential.” 
Fig. 4 in my pape 
comparable with Fig 
Re 
| I 
Director of Research & 
Chromatic Tele La 
New York, N. } 
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ALLIE D’S 1956 value-packed 


324-PAGEE CATALOG 





the only COMPLETE catalog 
for everything in TV, Radio, Hi-Fi 
and Industrial Electronics 





Get ALLIED's 56 | 

complete up to-date i ked 
with the world 
of quality electro 

lowest, money-savil 


buying adv 


lowest prices 


Send today for 


- carcaee — the bi 1956 A 


World’ Moat Complate 


e Latest Hi-Fi Systems 
° P.A. Syste ms an 





e Recorders and Supplies e TV T 
Antennas, Accessories e Amateur 
Receivers, Transmitter stat Gear 
e Specialized Industrial £ tronic 
Equipment e Test and Lal truments 
e Huge Listings of Parts, Tubes 


Transistors, Too B 


Featuring Super-Value Knight-Kits— 


foo MecD rls Me il letigelaliome Ieitiloleal taht 
in precision-designed kit form 


athens oe cana send for the leading 


electronic supply guide 





EASY-PAY TERMS 


Use our liberal Easy Payment 


HI-Fl SPECIALISTS 


To keep up with the latest and 


ee ee ee 


Plan—only 10 down, 12 best in High Fidelity, look to 

months to pay—no carrying ALLIED. Count on us for all ALLIED RADIO CORP., Dept 2-B-6 
charges if you pay in 60 days the latest releases and largest 100 N. Western Ave., Chicago 80, III 
Available on Hi-Fi and P.A. stocks of Hi-Fi equipment 


units, recorders, TV chassis, We specialize, too, in TV 
test instruments, kits, Ama supply —and are foremost in 


teur gear, etc the field of Builders’ Kits 


(_] Send FREE 324-Page 1956 ALI 





World's Largest Electronic Supply House 


Smee Mes Can 
< 
a 


City 
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CORRESPONDENCE 


INDIANAPOLIS UNITY 

Dear Editor 

What’s wrong with NA I 

one of the que 
recent meeting fo nit I 
ipolis. Perhaps many 
reluctant to comment 
n¢ exactly how 

ATESA was writte 

vesting the commer 
at the meeting 
NATESA’ oOo! 
defect appears whicl 

e for so many 
those in the East 

ome would have 
reluctant to accept NA \ 
present form. 


The office of pre 





ma it is I 
or ne autie oO 
tar as well as those 
Emerson ... famous manufacturer of house organ, NATI 
arrangement tend t 
Phonographs, Radio and Television me f divergent 
tne i ociation apt 
th h ch 
Wit all these 


CHOOSES GENERAL INDUSTRIES he s awenen ae 


i ept the pre 

, 4 a they have tried 
WEE : 
bes persor with the 
ability to carry « 


PHONOMOTORS allow one man to exte 





E-merson chooses Gl!—like many famous manufac- 


Model SS turers, Emerson has found that for quality, perform- At any rate, 
Three speed motor ance, and economy, it pays to rely on Gi. Emerson 
































—_— ° . IT ne ur y mee () 
etal selects Gl phonomotors for original equipment in om Ro sina, ee 
ther enera!l In . » Gis . . 
dustries AC Indu its fine phonograph line because Emerson customers fee ial , 
— type motors for —_ expect the best, and the best phonomotors are made with NATESA bey 
ing from 1/40 HP to ~=— by GI. When you need phonomotors for original Perhaps the fore; 
1/1100 HP ; me 
equipment or replacement purposes, take a tip from [fo go on to an 
Emerson. Specify the best—specify Gl. ms ty ge a 
‘orrest Baker of 
Association in refée 
Write for specifications and quantity-price quotations today. of the ndividual 
on and the 
national group, the f 
GENERAL INDUSTRIES paneehatione. io athe 
THE co. associations in other 
. sion reached by some t t NA 
DEPT. GE * ELYRIA, OHIO already rage oe a f 
. ul inde! ciosel ! 
DESIGNED FOR TH ee ee 
E BOOKSHELF K the individual hoy 
with LARGE SYSTEM PERFORMANCE RLS association from wl 
Only 17%''x11%4''x 10" elected to the state 
Outy 1 Coble Pe. ULTRA-FIDELITY sich: iain am: thet 
NCLOSUR tional group. As Mr. | 
44 Ml to make the national office 
KARLSON 8 and further to cut dow 
FOR 3” SPEAKERS to national meeting 
LE! ar nage eres be divided into 4 g1 
INCREDIB a coordinating chairmar 
@ Cleanness of Response The Hessen each From the 
@ Bass Response Enclosure elected national : Keg 
@ Dispersion Of The Highs a ~ ate : 
area, aS 1s done in the t K 
Tete line of Model Pe ar cen 
Comp — THERE'S A KARLSON FOR YOU Hardware Associa 


FIR PLYWOOD $1790 PEBBLE-TON 


KIT (Model 8K) FINISHED vNIT $3450 \ each local a 















ost 8 PITICT LL IELULEM LIE omous, so should eae! 
ASSEMBLED KARLSONITE DEPT. T be. No directives 

OD UNIT 44 FINISHED UNIT $4050 . ; 
tmiode! 80) $28 (Mode! 88 & 8M) 49 1610 Neck Road * Brooklyn 29, New York the national associat 
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NOW....RCA trains you at home 
to he an expert technician in. . 


TE Coo 


NOW THREE HOME STUDY COURSES. . pre- 
pared by instructors of RCA Institutes, 
engineers from RCA Laboratories, and 
training experts of the RCA Service Com- 
pany. Clearly written... easy to understand 
the same high caliber instruction as given 
in the resident classrooms of RCA 
INSTITUTES. 
@ COURSE I—RADIO-TELEVISION ELECTRONICS 
—starts you from the ground up to a solid 
working knowledge of electronics. Without 
any previous experience, you get a thorough 
training in radio theory and servicing tech- 
niques for AM, FM, home and car radios 
plus an introduction to the fundamental 
theory and practices of television 
@ COURSE II—TELEVISION SERVICING pre- 
pares you to advance from radio into the 
expanding field of television servicing as a 
well-trained service technician. If you have 
completed Course I or are now working in 





® 


RCA INSTITUTES, INC. 


A SERVICE OF RADIO CORPORATION of AMERICA 
ISO WEST FOURTH STREET, NEW YORK 14, N.Y. 


FEBRUARY, 1956 


the field of radio or TV, Course II will show 
you the many special techniques of trouble- 
shooting, aligning, checking, and repairing 
modern black and white TV sets 
NEW TV KIT AVAILABLE WITH COURSE If 
there is no better way to learn than by 
doing and RCA Institutes has developed a 
large-screen TV KIT available to home study 
students to build while taking Course II. It 
has the most modern up-to-date circuitry, 
actually enabling you to apply at home all 
the latest servicing techniques. 
@ COURSE III—COLOR TELEVISION SERVICING 
covers all phases of color servicing tech- 
niques. It is a practical, down-to-earth 
course in color theory as well as how-to-do- 
it servicing procedure. A natural move 
“up” from Course II or for those now 
employed in TV. 
SINCE 1909, RCA 
thousands for 


INSTITUTES has trained 


successful careers in elec- 


tronics 
their own payit 
tunity IS ay 
“PAY-AS-Y 

for one st 
gress through the 
amazingly low. Fi 
A SERVICE FOR 
AMERICA—RCA 
N. Y. State Ed 
recommended by 
ice Organizations 


SEND FOR 
FREE 
CATALOG 
NOW 


RCA Institutes, Inc., Home Study Dept. E-26 

350 West Fourth Street, New York 14, N. Y. 
Without obligation, send me FREE CATALOG 
in Radio, TV and Electronics. No salesman will 
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FIRST IN EXACT REPLACEMENT. 
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HVO-50 FOR EXACT REPLACE 
MENT in over 75 TRAV-LER models 
and chassis. Another in the com 
plete Merit line of exact and uni 
relate! 


coils. Merit is the only nalelal iets 


versal transformers, yokes 
turer of transformers, yokes and 
coils who has complete produc 
tion parts 
Wale (-1 ame ial-t1 aml olaclaleMMaleliit= 


facilities for all ele, 








eyrij1 

















MERIT COIL & TRANSFORMER COMPANY 


442 N. CLARK ST., CHICAGO 40, ILL 
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CORRESPONDENCE (Continued) 


Now I 1 ook a 
NATESA arrangeme 


ng the Saline lr 
in NATESA 
have to be member 
eg a } 
el! ir 
ites, all of who 
dent of NATESA vi 
from time to time \ 
{} ‘ 
I Oc: 
r} ns we no doubt 
\ D¢ hat NATESA t 
il tne 
not ar I 
Howe n ! ATESA 
pi ed at NATESA 
we f ! ! at 
i ty ' Y 
T 1 
1 | I l r 
n 
€ gv) 
I oni Techr 
Deals \ i r 
It i pert 
aime! a 
NATESA |] 
iZation De Y ‘¥ 
} fa it } 
den 
i npnasize I 
ga h it 
tin annot sé ‘ 
n or NATESA 
i las for th 
I Wa 
r ne | y he 
O 9, when it became « i 
‘ NATESA 
in if 1 thelr owl 
many ne went to I 
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TESTING 
Dear Edit 
Here is a gripe ind a The 


instrument people do the 


NEW TUBES 


they t i tube te e! 
chart up to date. I have 
unit Howeve tube man 
come along with three t kK new tube 
each month and I am inable to check 
them Sometime i n 6 montt 
pa between adait 
chart 

The independent se. f tech il 
must be prepared to handle a 
variety of tube type and | ifter 
icized when he i inal 
new tube 

I wonder if there i ome way 
figure out setting for testing new 
tubes based on comparing their chat 
acteristics with similar older type 

CLIFFORD LESSIG 

Radio TV Service 
Milford, N. J. END 


i NX 
/ How good 
| will your 
\ new tape 


. / 


Pioneers in Magnetic Recording 
Since 1939 


SHURE BROTHERS, Inc. 


225 West Huron Street, Chicago 10, Illinois 


RADIO-ELE TR N 
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7 | Will Train You at 
sar a 


aay for Good ana Suc 


President 


National Radio 
Institute 
Washington, D.C 
40 years of success 
training men at 


home in spare time 


I'll Prove It Is Easy And To See Equipment | Send You 
Practical To Learn At Home. , For Practical Experience. . 
Sample Lesson FREE. ) Get Illustrated Book FREE. 


“Practice Broadcasting Practice Servi 
with Equipment Send with Equipment | 


It's ( it home fo fidence 
» © zood "R id 'V job t 
“a 


g ind a brighter power me from kr p 


Communica fron x Derience 


A * vag ells: PRACTICAL EXPERIE! 
tions urs send you kits of place of PRACTICAL EXPERIEN‘ 
. *~ rt 1ild tt power Broad That’s why NRI training ba 
5 4 i casting Transmitter shown at the LEARNING B YING : 
i left. You e it t I build 


get practical parts 
experiencs verforming procedures 
demanded of Broadcasting Station my) y 
Operators I * Commercial modern Radi 
Op: or icense can be your build a Mu 
t et t 1 ob and a brig ng experir 
ations Course 


furnish t¢ 


ning you need to 
Mail card below 
ther valuable 


Get FREE 


AVAILABLE TO 


VETERANS 


eee rr re ee ee ee ee 


Get My SAMPLE LESSON and ~”’ pobre 
64-Page Illustrated Book; ' 


BOTH FREE 


‘This ca 1 entitles you to Actual Lesson on vicing 
shows how you learn Radio-Television at home. ‘ 
aise receive my 64-page Book, “‘How to Be 

in R: dio -Television.”’ Mail card now! 


Television Is Growing Fast 


| 
1 
4 
4 
t 
i 
. 
: | 
ry 1 Su 35 
| 
Making New Jobs, Prosperity i NO STAMP NEEDED! WE PAY POSTAG 
t 
t 
2 
I 
i 
! 
i 
t 
| 
| 
| 


Mr. J. E. SMITH, President 
National Radio Institute, Washington 9, D. C. 


Mail me Lesson and Book How to Be 
Television No Salesman will all. Please 


More than 30 million homes now have Television sets 
and thousands more are being sold every week. Well 
trained men are needed to make, install, service TV sets 
and to operate hundreds of Television stations. Think of 
the good job opportunities here for qualified technicians, NAMI 
operators, etc. If you’re looking for opportunity, get 
started now learning Radio-Television at home in spare 
time. Cut out and mail postage-free card. J. E. Smith, 
President, National Radio Institute, Washington, D. C 
Over 40 years’ experience training men at home 


ADDRESS 


CITY 


VETS Biaischorge. 













[raining PLUS opp 


rtur 
PERFECT COMBINATION for job 


extend from coast to coast now witl 

30 million Television sets already in 1 
Over 400 Television stations are on the 
and there are channels for hundreds m« 


Future in America’s 


ths 


curity, good pay, advancemer When times 
are good, the trained man makes the 
BETTER PAY GETS PROMOTED 
When jobs are scarce, the trained man en- 
joys GREATER SECURITY. NRI train 
ing can help assure mor f he better 
things of life 

Radio-Television is today pportunity 
field. Even without Television, Radio is 
bigger than ever befor Over 000 Radi 


Broadcasting Stations on the air; more than 
115 million home and Automobile Radios 
ire in use. Television Broadcast Stations 


ver 
1st 
ir 


re 





Start Soon to Make 
$10 to 515 a Week 


Extra Fixing Sets 





Keep your job while training. Many 
NRI students make $10, $15 and more a 


week extra fixing neighbors’ Radios in 
spare time, starting a few months after 
enrolling. The day you enroll I start 
sending you special booklets that show 
you how to fix sets. The multitester you 







build with parts I furnish helps discover 
and correct troubles 


SEE OTHER SIDE 





Get a Better Job—Be Ready for a Brighter 
Fast Growing Industry 


Use of Aviation and Police Radio, Mi 
Wave Relay, Two-way Radio commun 
tion for buses, taxis, trucks, etc., is expand 
ing. New uses for Radio-Television I 
ciples coming in Industry, Governmer 
Communications and Homes 


My Training Is Up-to-Date 
You Learn by Doing 


Get the benefit of our 40 years’ experience 
training men. My well-illustrated lessons 
give you the basic principles you must have 
to assure continued success. Skillfully de 


veloped kits of parts I furnish “bring 


Life the principles you learn from my 
lessons. Read more about equipment you 
zet on other side of this pag 

More and more Television information is 
being added to my courses. The equipment 
I furnish students gives experienc: n 


circuits common to BOTH Radio and 
Television 


Find Out About this Tested 
Way to Better Pay 


Read a w right how fellow icted 
to get the better things of life are making 
out now. Read how NRI student in 
$10. $15 a week extra fixing Radios in 
spare time Starting soon ifter xy 
Read how my graduates Start tt r vn 
businesses. Then take the next step 


card below 
You take absolutely no risk. I even pay 


postage. | want to put an Actual Lesson in 
your hands to prove NRI home training is 
practical, thorough. I want you to see my 
64-page book How to Be a Success in 
Radio-Television,” because it tells youabout 
my 40 years of training men and important 
facts about present and futur Radi 
Television job opportunities. You can take 
NRI training for as little as $5 a mont} 
Many graduates make more than the tal 
cost of my training in two weeks. Mailing 
postage-free card can be an importar p 
in becoming successful. J. E. Smith, Presi 
dent National Radio Institut: Wa 
ington 9, D. ¢ raining Men for © 


10 years Approved Member Nationa 
Home Study Council 





FIRST CLASS 


Permit No. 20-R 
(Sec. 34.9, P.L. & R.) 
Washington, D.C. 

















BUSINESS REPLY CARD 


No Postage Stamp Necessary If Mailed In The United States 








POSTAGE WILL BE PAID BY 
NATIONAL RADIO INSTITUTE 
16th and U Sts., N.W. 
Washington 9, D. C. 





Train at Home to Jump Your P 
asaRADIO‘TY Technician ~~) 


My Training Leads to Jobs Like These 
BROADCASTING: Chief Technician, Chief Operator, Power Monitor, Re 
cording Operator, Remote Control Operator, SERVICING: Home and Auto 
















Radios, P.A. Systems, Television Receivers, Electronic Controls, FM Radios. IN 
RADIO PLANTS: Design Assistant, Transmitter Design Technician, Service 
Manager, Tester, Serviceman, Research Assistent. SHIP AND HARBOR 
RADIO: Chief Operator, Assistant Operator, Radiotelephone Operator 
GOVERNMENT RADIO: Operator in Army, Navy, Marine Corps, Coast 
Guard, Forestry Service Dispatcher, Airways Radio Operator. AVIATION 
RADIO: Piane Radio Operator, Transmitter Technician, Receiver Technician 
Airport Transmitter Operator. TELEVISION: Pick-Up Operator, Voice Trans 


mitter Operator, Television Technician, Remote Contro! Operator, Service and 






J. E. Smith, President 2 
National Radio Institute —_ ' 


The men whose messages are published 
below were not born successful. Not so 
long ago they were doing exactly as you 


are now reading my ad! They decided 4 
they should KNOW MORE so they 

could EARN MORE so they acted! 

Mail card below now. 









Lots of Now TV 
Spare-Time Jobs Trouble Shooter 
I do a lot of spare } " Fe 
time Radio and i V = 4 gra 5 atarte 


servicing. It was ir rue " 
learning and I don't \ 
know how to thank 


you B. Goede, Plain M R. 
view, Minn a m Wayne 


Engineer with WHPE NRI Course 
rhanks to NRI I Can't Be Beat 
yperated a successfu 4 ‘ 

F ~~ NI 









tadio repair store 
Then I got a job with & 
WPAQ and now am an > . 
engineer for WHPE 
Vv. W. Workman, Higt 

RE A a 


se Point 


” Quit Job for Extra Money 
Own Business in Spare Time 

- I decided to quit my la apt 

- t rk . z 








- \e and do TV we | 4 £ 
full time. I love my spare-t 
” work and am loing he “s 
F all right financially ‘ new s : 
Y William F. Kline, Cin- - n \ Lew 
A } cinnati, Ohio 7 Pensa a. Fla 

















Maintenance Technician. POLICE RADIO: Transmitter 
Operator, 















Receiver Serviceman 


Have Your Own Bus 


Many NRI trained men start 
their own successful Radio- 
Television sales and_ service 
business with capital earned in 
spare time. Joe Travers, a grad- 
uate of mine, in Asbury Park. 
N. J., writes: “I’ve come a long 
way in Radio and Television 
since graduating. Have my own 
business on Main Street 
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UNIVERSAL 
HIGH VOLTAGE PROBE 


THIS IS THE ONLY PROBE THAT 
CAN BE USED WITH ANY METER 


Up to 0 to 60 KV ON ANY METER 
with NO EXTRAS TO BUY 


INSTRUCTIONS FOR USE WITH METERS OF 
ALL TYPES (10,000 OHMS PER VOLT OR 
MORE) CLEARLY AND SIMPLY SHOWN WITH 
PICTURES, CHARTS, GRAPHS AND TABLES 
INCLUDED WITH THE INSTRUMENT 

If you change your meter, you can alter your 
B & B Mode! 702 High Voltage Probe to suit 
without additional parts or resistors to buy 


PRICE—Complete with four universally matched 


precision High Voltage Resistors 
and full instructions, only $1 3.95 











ANY BIAS VOLTAGE FROM O TO 30 VOLTS FROM 

A PERMANENT SOURCE — THE MODEL 704 BIAS BOX 
Why buy bias batteries which wear out, can't be adjusted, and whose 
voltage is not constant, when you can get 

Exact Specified Substitute Bias Voltage For 

Troubleshooting AVC Circuits in Radio Receivers * Troubleshooting 
AGC Circuits in TV Receivers * Visual Sweep Alignment of TV and 
Other Receivers * Industrial Equipment Checking * Troubleshooting 
and Adjustment of A-F and R-F * Amplifiers. 


The Boland and Boyce Model 704 BIAS BOX is designed 
so the whole unit clips neatly onto the chassis apron, 
thus supporting it mechanically while at the same time 












providing an electrical ground. Monufacturers of TV 
receivers specify in the service data for alignment and 
other checks that a definite fixed bias voltage must be 
substituted for the AGC voltage so the AGC action will 
not interfere with development ef visual response 
curves This substitution is also necessary in trouble 
shooting the AGC circuits of the TV receiver. 
The value of the voltage is adjusted by setting 
pointer to value on a convenient calibrated 
voltage set'’ scale. Thus, the receivers AGC 
supply is removed — the Boland and Boyce 
Model 704 BIAS BOX output applied in its 
place — and the bias voltage adjusted exactly 
to that specified by the receiver manufacturer 
in his service instructions. 
Assembled, 
Wired 
and Tested sciamtieulouhd ...$9.90 
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BOLAND and BO 


RESEARCH * DESIGN °* 


FEBRUARY, 1956 


SPECIAL OFFERS 


(SAVE $15.00) 


FASTER SERVICING=BIGGER PROFITS 
WITH B&B PIX TUBE TESTER= 


REACTIVATOR 


involved circuitry connections — no questionable reading: 
tion is finished accurately, dependably in a jiffy 








ENGINEERING 


B & B's revolutionary eight position Selector Switch and single lead hook-up 
quickly checks both picture tube and receiver in a fraction of your normal 
testing time. Abnormalities are instantly readable on big t lial — no 


examina- 


Servicemen everywhere are making extra dollars by bring bes back 
to life and tying up future picture tube sales with this instrument on each 
service call. 

Single Selector Switch provides twelve separate tests of both picture tube 


® Tests leakage between grid and cat! 

* Tests leakage between heater and cathode 

* Tests leakage between grid and screen 

* Tests grid-cathode voltage from re 

© Tests effectiveness of receiver brightn« ‘tro 
© Tests receiver screen voltage supply 

¢ Tests receiver video output signal 

¢ Tests effectiveness of brightness receiver control 
¢ Tests beam current MEASURED AT HY ANOC 
© Tests grid control of beam current 

¢ Tests overall receiver performance dy 


Fc 


One out of every three TV PIX TUBES can be tivated success- 
fully the B & B way. Just set Selector Swit Beam-C 
position, turn on HV for three minutes and the t ane safely 
without damage to the cathode 

OUTSTANDING FEATURES OF THIS INSTRUMENT INCLUDE 

@ Sensitive 100 Micrometer meter movement 


@ Built-in 0-600 Voltmeter (1% accuracy 


Bench Model 701 
HV PROBE 


$54.90 
13.95 
$68.85 
Special Combination Price §53.85 = 
YOU SAVE $15.00 
INTRODUCTORY OFFER — LIMITED 


TIME ONLY — ACT NOW! 
10 DAY MONEY-BACK GUARANTEE 
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Boland & Boyce Inc., 236 Washington Ave., Belleville, N. J 1 
Kindly ship me as per special offer one Mods PIX TUBE J 
TESTER REACTIVATOR and one HV PROBE both for $53.85 I 
Also include leatherette carry case for $5 additiona I 

[-] Send me Universal High Voltage Probe separately at $13.95. l 
(] Send Bias box at $9.90 ! 
Enclosed Find $ Full price to be shipped prepaid 
$ 25% down—shipped balance C.O.D. Railway l 

Express " 

Name I 
i 

Street i 
City P State I 


236 Washington Ave. 
Belleville, New Jersey 


CE, INC. 


* CONSULTANTS 
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The Val) site. 


Features the highest front-to-back 
ratios ever recorded for any 
TV antenna: 
@ Low band: from 20:1 to 50:1 
relative VOLTAGE. 
High band: Up to 13:1 relative 
VOLTAGE 
High gain: Low band, 7 to 9 DB. High 


band, 8.5 to 10.5 DB. (Single bay fig- 
ures). Balanced for COLOR 3 Powerful Models 





Description List Price 





Ends co-channel interference! 
66 ‘ . 99 low Bond “K.O.”, 
Knocks out ‘Venetian Blinds”! Model No. 1026 | 40.97 
Covers ch. 2-6 
Channel Masters ““K.O.” puts an INVISIBLE High Band “K.O 
BARRIER in the path of rear signals, pre- oe a 16.67 
venting co-channel interference. The ‘’K.O Brood Band “K.O 
is complete oy preassembled ’ ne-savin Model No. 1023*| 57.64 
“Snap-Lock” Action. 101 atuminum. Covers ch. 2-13 
*In this model, High and Low Band 
sections are joined with a Tenna-Tie 


now 
provides you 


lid ° INDOOR 
I0€ o-Matic ANTENNA New expanded ACCESSORIES 


program! Channel Master now 
becomes the first and only 
manufacturer in the industry 




















with exclusive new 6-position 


low-loss gliding switch that can supply you with every- 
thing you need for an antenna 


If you've been looking for 

something ‘special’ to su- 

percharge your indoor 

antenna sales, the Glide- 

O-Matic is it! The Glide-O- 

Matic’s unique gliding 

switch is a major improve- - 

ment over ordinary ‘‘switch- mit " re _— 
j ‘ : type’ antennas. Most ‘ Te and Se 
delightful color conventent to vee... Wiel display carton 

harmonies: est electrical efficiency... gets fast sales act ’ 

the point of sale. Con 
venient “‘carry-away’ 
handle. 


t styling 
¥ Mahogany with b del no. 37 enn ios . 
SaNy with brews medal Se SEES weighted tip-proof base 


Ebony with brass model no. 3701 
Ivory with brass model no. 3702 —— ar re 
Ebony with aluminum model no. 3703 ; $ 9 9 5 
. Lise 


ie SFLECHV IE, &. F. 


—_ the world’s arcane television antennas and accessories 


PRT A ic 





The first TV wire strands 
to give you the () ani 

: conductor 
benefits of 


(20/33 pure copper). Channel Master wire — at 
REGULAR prices — is the 
finest, most flexible trans- 
mission line you have ever 
handled. Complete range 
of web thicknesses avail- 
able. Colorful display 


3 : 
with ae 


Two outstanding lines: 


(both featuring exclusive 20-strand conductor 
ai RY H N G Marked every 10 feet. @ Full width @ Pure VIRGIN 


Saves time, ends e Available in silver o 
waste. brown 


but the roof! —_— 


Fine quality transmission line at today’s VERY LOWEST PRICES. 


polyethylene. 


installation. From now on, 
guarantee customer satisfac- 
tion with a COMPLETE ° 3 
CHANNEL MASTER insulators 
INSTALLATION — 
FROM TOP TO BOTTOM. 


Featuring this revolutionary 


new 2 in I screw thread design! 


YS Eliminates the need for stock 
‘ : 2 
It’s a wood screw insulator f, and wood screws. Cuts you! 


in standoffs by more than 65 


Needle sharp point, made possible by finer 
thread. Easier to work in wood. Prevents slip- 
ping on mast. 





STANDOUT buckle has 8 machined threads 


@ Convenient “Taper-Tip’ strapping, available 
in galvanized or stainless steel. 


‘ All suler 4 and sizes available, including full assortment of specialized 


 herdwere. . See your Channel Master distributor Copyright 1955, Chennel Mester Corp 











. ] 
Inely thin 


IMPROVING 
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AMERICA’S TELEPHONE SERVICE PROVIDES CAREERS FOR 


THE TRANSISTOR 


that smashed a frequency barrier 


mically by hod 
Cc Re 
' isily 
ble with oy 
] 
yplica l rn 
ec] 
Med tors tor 1 FM, 
+] ' 
IV, guided ic 
| ] ind ¢ 
layer sem [he ne transistor sl e 
High - fre vain how Bell Laborat S 
bt ed by ignificant advan r cl 
’ 1) ct 1 
ver exceed clops them into ever 1 useful \ Be ee 
; irsen ipor diffuse 
| lifficult to do tools for tel ph ny and the nation. iting : 


BELL TELEPHONE LABORATORIES 


CREATIVE MEN IN SCIENTIFIC AND TE 


RADIO-ELECTR 





s 
Es 
—~ 
? 





200,000 — That's how many service men will be needed to handle television-radio- 
electronics industry requirements in the next few years. That's the figure given by 
the director of product service for CBS-Columbia — a man in a position to know. 


2.7 billion dollars to be spent just for service and installation of TV sets in American 
homes by 1957! That's the figure given by one of the top men in the entire industry P Rodio-Tele 
— the president of Radio Corporation of America. Executive Director, Pierce 





tL. C. Lane, B.S., M.A 
é + RediaTele vision 


Think What This Means For YOU! | LEARN TELEVISION AT HOME 
Here is a field still in its infancy — New jobs with top pay IN YOUR SPARE TIME 


and a secure future are being created every day — Here is 
a chance for you to get into a growing field 
with unlimited opportunity for advancement — 
Here is your chance to set up your own business 


Trained men get the top jobs. You can qualify for 
one without giving up your present job or social 
life. My lessons are especially prepared for you 

to study at home — even if you have absolutely 
and be your own boss — Here is your oppor- 


oar’ et 2 billion doll a inge no experience in this field. 
unity to get in on a illion dollar_plum by 
becoming a Television Technician. aan CHOOSE FROM THREE COMPLETE COURSES 


covering all phases of Radio, FM and TV 





1. Radio, FM and Television Technician Course — no pre- 
vious experience necessary 
2. FM-TV Technician Course — previous training or experience in radio 
required. 
3. TV Cameraman and Studio Technician Course advanced training 
for men with Radio or TV training or experience 


Combination Voltmeter 
Ammeter Ohmmeter 


AF-RF Signal Generator 

Public Address System . 
After you finish your home study training in Course 1 or 2 you can 
have two weeks, 50 hours, of intensive Lab work on modern electronic 
equipment at our associate resident school, Pierce School of Radio & 
Television. THIS EXTRA TRAINING IS YOURS AT NO EXTRA COST 
WHATSOEVER! 
CW Telephone Tronumitter FCC COACHING COURSE — Important for BETTER-PAY JOBS requiring 
FCC License! You get this training AT NO EXTRA COST! Top TV jobs go to 
As part of your training, | give you the equipment FCC-licensed technicians. 
you need to set up your own home laboratory and prepare for & EHREeEHeeae es Seagate 
a BETTER PAY TV JOB. You build and keep a professional TV 
RECEIVER complete with big picture tube (designed and 
engineered to take any size up to 21-inch)... alsoa 
Super-Het Radio Receiver, AF-RF Signal Generator, send you my new 40-page 
Combination Voltmeter-Ammeter-Ohmmeter, C-W Tele- | book, “How to Make Money in 
phone Transmitter, Public Address System, AC-DC | Television, Radio, Electronics,” 
Power Supply. Everything supplied, including all tubes, }| @ Free sample lesson, and 
other literature showing how 
and where you can get a top- 
pay job in Television. 


Super-Het 
Rodio Receiver 





Mr. Leonord C. Lane, President 

RADIO-TELEVISION TRAINING ASSOCIATION 

Dept. R-2C, 52 East 19th Street, New York 3, N.Y 
Dear Mr. Lane: Send me your NEW FREE BOOK, FREE 
SAMPLE LESSON, and FREE aids that will show me 
how | can make TOP MONEY IN TELEVISION. | under- 
stond | am under no obligation 


{PLEASE PRINT PLAIN 


Bees § fF 


ci 


Almost from the very start of your course you can earn EIR 


extra money by repairing sets for friends and neighbors. 
Many of my students earn up to $25 a week... pay for 
their entire training with spare time earnings... start their 


own profitable service business. 
Technicion Course 


Batic lrivion fl cainingllll ssociation 
BERBER RRR RRR Ree ee 


ica an eae ae © eae |_ MAIL THIS COUPON TODAY! _| 
Licensed by the State of New York @ Approved for Veteran Training MAIL THIS COUPON TODAY! 
FEBRUARY, 1956 25 


Address 


a as CE 
1 AM INTERESTED IN: VETERANS! 

( Rodio-FM-TY Technician Course | Write discharge date 

(CD FM-TV Technician Course 

(J TV Comeroman & Studio 
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FOR BEST BLACK AND WHITE, AND |C 


ELIO PURA 
KING CITY-TV 
KING CITY, CALIFORNIA 





we HAVE EIGHT POSSIBLE TV 
CHANNELS IN KING CITY Two 
ARE SNOW-FREE B T THE 
OTHERS ARE FRINGE THEY ARE 


LISTED AS FOLLOWS 
CHANNEL 3 SOUTH 
SANTA BARBARA, CALIF. 
CHANNEL 4 NORTH 
SAN FRANCISCO, CALIF, 
CHANNEL 5 NORTH 
SAN FRANCISCO, CALIF, 
CHANNEL 6 SOUTH 
SAN LUIS OBISPO, CALIF, 
CHANNEL 7 NORTH 
SAN FRANCISCO, CALIF, 
CHANNEL 8 NORTH 
SALINAS, CALIF. 
CHANNEL 10 N/E 
SACRAMENTO, CALIF, 
CHANNEL 11 NORTH 
SAN JOSE, CALIF 
STACKING A JFD STAR*HELIX ON 
ROTOR MAKES POSSIBLE VIEW- 
ING ON ALL EIGHT CHANNELS 


ANY PERSON WISHING A GOOD 


ANTENNA INSTALLATION we 
RECOMMEND A JFD STAR-HELIX 
ANTENNA.” 





CHARLES M. BOLINGER 
BOLINGER RADIO & TV SHOP 
CARROLLTON, MISSOURI 


FOR AN AVERAGE INSTALLATION 
WE SIMPLY USE A SINGLE STAR- 
HELIX IN A VERY DIFFICULT 
SPOT WE STACK TWO OF THEM 
IN EITHER CASE IT DOES AN EX- 
CELLENT JOB FOR US ON BOTH 
MONOCHROME AND COLOR AS 
WELL AS CUT ABOUT ONE-THIRD 
OFF THE INSTALLATION TIME 
WE NOW USE THE STAR-HELIX IN 
MOST LOCATIONS WHERE PRE- 
VIOUSLY IT WAS NECESSARY TO 
USE A STACKED ARRAY OF SOME 
TYPE IN ORDER TO GET SATIS- 
FACTORY RECEPTION 





VIOLET M. HOYT 
KINI POPO RADIO-TV SERVICE 
KEALAKEKUA, KONA, HAWAII 


IT 1S SO SIMPLE TO ASSEMBLE 

THAT EVEN I HAVE GONE OUT ON 
ANTENNA JOBS WHEN MY HUS- 
BAND WAS BUSY IN THE SHOP, 
AND WITH A COUPLE OF UN- 
TRAINED HELPERS, HAVE MADE 
PERFECT INSTALLATIONS. WE ARE 
LOCATED 100 MILES FROM THE 
NEAREST TV TRANSMITTER AND 
THE STAR-HELIX ANTENNA PULLS 
IN A BEAUTIFUL PICTURE, WITH 
NO GHOSTS. 





° ¢ 
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FIELD REPORT NO. 9 


JAMES S. JEWELL 
JEWELL TV-APPLIANCE CO, 
DECATUR, MICHIGAN 


1 RECENTLY TRIED THE JFD STAR-~ 
HELIX ANTENNA WHEN INSTALL- 
ING MY FIRST COLOR SET AND 
WAS MORE THAN PLEASED WITH 


THE RESULTS | HAD TRIED 
OTHER FRINGE ANTENNAS, BUT 
NOTHING WAS GIVING A CON- 
SISTENT. SNOW-FREE SIGNAL, 


EVEN ON BLACK AND WHITE, 
FROM GRAND RAPIOS-CHANNEL 8& 
WHICH IS ABOUT 8O MILES AWAY 





NOW WITH THE JFD STAR*HELIX, 
EVEN COLOR SIGNALS ARE 
STEADY ANDO FREE FROM SNOW 
WE ARE ALSO RECEIVING GOOD 
SIGNALS FROM FAR AWAY AS 


125 MILES FROM CHICAGO ON 
CHANNELS TWO FIVE, SEVEN 
AND NINE. 


a a 
SERVICEMEN EVERYWHERE AGREE ON | JFD ANTENNAS | 


EXPERIENCE IS THE BEST TEACHER. THAT'S WHY MORE 
AND MORE SERVICE-DEALERS, AT HOME AND ABROAD, 
ARE STANDARDIZING ON JFD TV ANTENNAS. THEY'VE 
LEARNED THAT A JFD ANTENNA ASSURES THEIR CUS- 
TOMERS THE FINEST POSSIBLE RECEPTION IN BLACK 
AND WHITE TODAY, AND COLOR TOMORROW. THEY'VE 
SEEN HOW JFD INSTALLATIONS BUILD CUSTOMER CON- 
FIDENCE—-THE BEST INSURANCE FOR FUTURE BUSINESS. 
SO WHY COMPROMISE YOUR REPUTATION WHEN IT 
COMES TO QUALITY RECEPTION? ASK YOUR DISTRIBUTOR 
TO SHOW YOU THE JFD ANTENNA THAT SOLVES YOUR 
PROBLEM...FITS YOUR PURSE. 


YOUR REPUTATION GOES UP WITH A JFD ANTENNA! 
MANUFACTURING CO. INC. 


INTERNATIONAL DIVISION: 
15 MOORE STREET, N.Y.C. 


BROOKLYN 4, N. Y. 


CANADIAN DIVISION 
51 MCCORMACK STREET, TORONTO 14, ONTARIO 


GO FORWARD WITH JFD ENGINEERING! 





OLOR| RECEPTION... 


FROM STATIONS EA 

NORTH AND §S 

QUIRE AN ANTENNA 
SEPARATE THESE 

WELL AS BRIN N F 

THE NEW STAR-HE 

AN EXCELLENT B IN SEPARA 
ING THESE STAT NS 
ELIMINATING ) 
TERFERENCE 





EARL FRAZIER 


FRAZIER FURNITURE ) 
BLACKWELL KLAHOMA 
AFTER TRYING NUMEF AN 
TENNAS HERE N A FRINGE 
Wwe HAVE SETTLE 
HELIX BECAUSE FITS F 
BACK RATIO. WE Fit 
FINEST ANTENNA W 
FOR NO BACK GAIN 
pr 
>» 
STAR-HELIX 
SX711 $25.50 
SX7115S $52.50 
$X711-96* $55.00 
‘ eer 
ata S 


SUPER-STAR HELIX 


$X13 $35.00 
$X135 k $72.50 
»* 
~ has 
_— 
FIREBALL 
FB500 $17.35 
FB500S k $36.65 
FB500S-68tT $36.65 


FB500S-96* $38.60 


*for added ch. 2-6 gain 
tfor areas with co-channel and 


cross-channel interference 
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If youre willing 
to lose your job tomorrow \ 
toa technically-trained man. 


Ask a high-school or college pl 
tion engineer, Check up 
CREI home study courses are 


turn the page, mister 


But. if you’re interested in an honest-to-goodness career in 
the vigorous young electronics industry. here’s how you 
can step ahead of competition, move up to a better job, 
earn more money, and be sure of holding your technical 
job even if the brass is firing instead of hiring. 

The “how” is CREL training in radio-television-electron 
ics. You don’t have to be a college graduate. You do have 
to be willing to study—at home. You can do it while hold- 
ing down a full-time job. Thousands have. However. you 
must have same prior electronic experience, either in mili- 
tary service. professional employment. experimenting, ot 
ham operating. Since 1927 CREI has provided alert young 
men with the technical knowledge that leads to more respon- 
sibility. more job security, more money. More than a quarter 
century of experience qualifies CREI to train you. 

What qualifies you for CREI? If you have a high school 
education, youre off to a good start. If you have a knack 
for math, so much the better. If you are currently working 
in some phase of the electronics industry, you'll get going 
faster. But remember this: CREI starts with fundamentals 


and takes you along at your own speed. You are not held Washington, D.C. New classes start frequent 
back by a class, not pushed to keep up with others who have Sar auiancanns Gadde sengne tee aeae de 
more experience or education. You -~-—~~——~—_.— CAPITOL RADIO ENGINEERING INSTITUTE 
= a pier pace. 7 our erin ta Accredited Technical Institute Curricula * Founded 1° 
structors guide you through the les- ae 
son material and grade your written | en ee ee a i era ~ 
work personally. You master the aaah HA: adm hea 1) Proctical Rodio € rt eR 
fundamentals, then get into more "Your Future in the New — [] Broadcast Radio Er 
advanced phases of electronics en- | pa pil cron gg la 6 Seaattatl Cebantliin eahentiog v 
gineering principles and practice. | home study rses in Practical  ) Practical pecittaadteal I 
Finally you may elect training at | le<tronics Engineering Electronics Engineering Jen 
career level in highly specialized ap- | , 
plications of radio or television en- | 
gineering or aeronautical radio. | ' 

How good is CREI training? Here 
are a few ways to judge. Ask an elec- ca aT au 


tronics engineer, if you know one. L 


FEBRUARY, 1956 





ba 


™ 


Council for Professional Develo t: ( 
member of the National ¢ a 
personnel managers how they re 
“ticket.” Look at this partial 

CRE] to train their own personne \ 
Radio. Inc.: Canadian Aviation Ele 
Broad asting Corporatio Columb BR 
Hoffman Radio Corp.; Machlett | 
Magnavox Co.: Pan American A 
Radio Corporation of America; | 
ask a CREI graduate to tell you about 
which currently has on file more 


than we can fill. 

What's the next step? The 
formation than we can cra int 
below. properly filled out. will 
booklet called “Your Future in the 
tronics.” It includes outlines of 
of career opportunities, full details 
tuition details. It’s free 

Note: CREI also offers Residence School in 
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THE ALUMINIZED TUBE THAT IS PRE-SOLD 


eeeeeeeeeeeeeeeoeee@ eeeeeeee 


Sure, you are already sold on the advantages of aluminized tubes. You know that 
the CBS Silver Vision aluminized screen with its silver-activated phosphors and the 
CBS small-spot gun mean clearer, sharper, brighter pictures 


But your woman customer (76.9% of TV service customers are women) 


doesn’t understand electronics or CBS advanced-engineering as you do. 


She does know and respect the name CBS... she has confidence in 


Garry Moore and in the Good Housekeeping Guaranty Seal. 


So all you have to do is take advantage of Garry’s 












pre-selling over the CBS Television Network. Just remind 


her that there tubes made than 


CBS Silver Vision tubes... 
And, like all ¢ 
they 
have the 
Good 
Housekeeping 
Guaranty Seal. 

She’s already pre-sold 
by Garry Moore and 
national magazine 
advertising. You build 
profitable customer 
confidence and sales 
every time you 
recommend CBS 


Silver Vision tubes. 





» * 
> Guaranteed by 
Good Housekeeping 






CBS-HYTRON 


Danvers, Massachusetts 


Show the CBS carton with the A DIVISION OF 


COLUMBIA BROADCASTING SYSTEM, INC. 
28 RADIO-ELECTRON 


Good Housekeeping Guaranty Seal 











25 BIG KITS “LT Will Train You at Home in 








JUST MAIL COUPON! 


’ I can train and prepare you in as little ¢ 
ot =~ 10 months to step into the big opportunity 
7 f Radio-Television service field. Train without 
a signing a binding contract ... without obli- 
gating yourself to pay any regular monthl a 

amounts. You train entirely at home in spare rayberry 


\ 


hours ... you train as fast or as slowly as 

you wish. You'll have your choice of THREE SPRAYBERRY TRAINING 
PLANS . l S i ve t re experienced 
man. Get the true facts about the finest most modern Radio-Tr g avail- 
able today ... just mail the coupon for my big new page fact-filled 
catalog plus sample lesson—both FREI 


My students do better because I train both the mind and t I is. Sprayberry 
Training is offered in 25 individual trainir nit 1d practice giving 
kit of parts and equipment all yours to keep. Yo priceless practical 
experience building the specially engineered Sprayberry | on Training Re- 
ceiver, Two-Band Radio Set, Signal Generator, Audio T¢ nd the new Spray- 
berry 18 range Multi-Tester, plus other test units. You wv complete set 
of Radio-TV test equipment to start your own shoj | f ire regularly 
revised and every important new development is cover ents are com- 


pletely trained Radio-Television Service Technicians 
ae 
NEWEST | 
i 
| 
DEVELOPMENTS | 
Your training | The coupon below brings you my big new catalog plus 
covers UH F, Color an actual sample Sprayberry I yf nvite you to read 
| I 
Television, F M, the facts . . . to see that I act y strate every item 
Oscilloscope 
Servicing, High | 
Fidelity Sound 
and Transistors. 


See for Yourself... Make Your Own Decision 
..»Mail Coupon Today! 


I include in my training. With the f s in your hands, 
you will be able to decide. N 7 t call on you. 


The coupon places you under no « gation. Mail it now, 





today, and get ready for your pla Radio-Television. 


SPRAYBERRY AC f iO 


111 North Canal Street, nek 20- H, Chicago 6, Illinois 


_Mail This Coupon For Fre 


SPRAYBERRY ACADEMY OF RADIO 
Dept, 20-H, 111 N. Canal St., Chicago 6, Ill. 


] 
Radio lelevision Please rush all information on your ALL-NEW Radio-Tele- 
vision Training Plan. | understand this does not obligate me 
] and that no salesman will call upon me. Include New Cata- 
log and Sample Lesson FREE. 


0 Se : a 


Address 


| 
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SAVE $1.25! 





bring 











you the kind of 


t these two up-to-the-1 ute Ghirardi 
Make your service library complete! vo o handle ALL type f AM. FM 
Have the needed data at your finger- ae e bv the very best at atest methods! 
tips WHEN YOU NEED IT! » faster. better... and wit testing! W 
if broken into “lessons’’ and sent to you | nne roan experienced hnician 
as a ‘course you'd regard this new fes methods that are so clearl 
Pa Ghirardi training as a bargain at $100 your e efficiency and vour earnings a bi 
-_ OR MORE! Instead you buy BOTH big 
books at the bargain price of only $12.00 
you save $1.25! 
Mail coupon today to Ris 
Co Inc Dept. RE-26, 232 M 
Ave New York 16, N.Y 
COMPLETE TRAINING FOR BETTER RADIO-TV SERVICE JOBS! 
Radio & Television Receiver Radio & Television Receiver 
1 Circuitry & Operation 7 2 Troubleshooting & Repair 
| on . ANY ; rl 
M 
Y 
822 pa Radio s 
ats Honea aretha cong Televisior TROUBLE-SHOOTING AND 
er CIRCUITRY AND OPERATION professional a 
{ ev ything y t * wf 
curate work 
make 
. Sold separate for S¢ ; 
Sold separately for 36.50—or see big MONEY S4VINVG COMBINGA 
MONEY-S4MP ING OFFER 1 OFFER 





These 2 Great Ghirardi Books 


PROFESSIONAL TRAINING 
THAT REALLY PAYS OFF! 





SAVE MONEY ON 
INSTRUMENTS! 


Work better with fewer 
instruments—get more 
work out of your old ones 





H 

b 
I I I I my 

he 

v 
t Id 
the 
how 
BASIC adings 

ELECTRONIC 
INSTRUMENTS 
‘ oO 
i 

‘ for 
V-0-M \-T 
rs; capac 
k purpos 
K-t * gnal gen- 
R-F and A-F measuring 
many thers 
hk ‘ 1 
. liy itors, 
] k TV nea pat 
rat 5 ! n 
D f cks” help you 
Check Basic Electronic Test Instruments in 


coupon 


30 


for 10-day FREE trial. 








BE AN EXPERT ON 
MAGNETIC RECORDING! 


This how-to-do-it book 
makes it easy to 
specialize in one of 
the fastest-growing 
electronic fields 


MAGNETIC 
RECORDING 


explains a 


A COMPLETE GUIDE TO RECORDING 
METHODS AND EQUIPMENT 


First you get a ‘ 


Wire and tape r t 4 i and 
maui ‘ ! . " yx L nt a 

iit n present day 1 Subject I | 4 

Fact : Magnetism Mag r I r 4 
Practice; System yn pt Ma Recording 
Equipment; Magnet RK 1 Ap ‘ Inst 
ventation and Recording Mea The Ma 
Phonograp! and many mi 


Read it 10 full days at our risk. Order Magnetic 
Recording in coupon. 


SHORT CUT TO 
TELEVISION REPAIRS 


Eliminate 


No. 2 


} testing 
Fix 





usele 


as fast 





PIX-O-FIX TV TROUBLE 
FINDER GUIDES 


Or $2 

pa 

PIX.O-FINX 

The two PIX-O-FIX 
17 ferent televisior 
} you're likely to | 

24 of the mos 

ca . 1 2x5 rf 
n Ivar 1 trout 
gett t : 
THE PRICE IS ONLY 


refunded if you are fr . 





PIX-O-FIX in 


coupon. 


sets twice 





RADIO-ELECTRONI 
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Cash in on HIGH-FI 
SERVICE and BUILDING 


A complete guide to better 


High Fidelity methods 
and results 








HIGH AND IS CRAMMI » FULI 
FIDELITY Of HOW-TO-DO-IT i} AND 
TECHNIQUES RAS 
| H 
H H 
4 I \ 
/ $7.50 h 


Order High Fidelity Tee 
for 10-day FREE trial! 


hniques in coupon today 








Here’s How to Get Started 
in RADIO- ELECTRONICS! 


More service experts 
got their basic 
training from this 
big book than any 
other of its type! 


RADIO PHYSICS 
COURSE 


( ( s | PHYSICS 


36 COURSES IN ONE! 





Order RADIO PHYSICS COURSE in coupon 





DON’T THROW OLD 
_ RADIOS AWAY! 


Here's the data you 
need to fix 
in a jiffy 


old sets 





Covers 
model 
202 mfrs 

1925 to 


every 


made by 


from 
1942 


THE ONLY GUIDE OF ITS KIND! 


Cuts serv half! 


Specif 


RADIO rRe OOTER'S 
BOOK i 6 


HAND 
l0-day triat 





BIG NEW 

| jan? EDITION 

i) f JUST 
Ss out! 


Pe 





Practice 10 days free 
OSCILLOSCOPES in ¢ 








No lessons 
to wait for 


LICENSE MANUAL 
for 
Radio Operators 
by J. R. J ’ M 
(W2BDL) h I I ) « 


A complete, prac- 


tical study quide 4 
for getting your 1 Jol LICENSI 
""ticket'’ as a com- 


mercial operator , 


Now! PASS FCC 
LICENSE EXAMS 


Train for big pay in 
communication's most 
interesting jobs 


LIGHI 


RINEHART BOOKS ARE SOLD BY LEADING BOOK STORES 


FEBRUARY, 1956 








Here’s everything you need to know ABOUT OSCILLOSCOPES! 


Oscilloscopes are “gold mines" if you learn to use them fully on every job. 


THIS BIG BOOK TEACHES YOU HOW! 





scope experts 
BIG PAY jobs! 


Order MODE! set the 


oupon 





: | 
Dept. RE-26, Rinehart & Company, Inc., 
232 Madison Ave., New York 16, N.Y. 
| Check here for MONEY-SAVING COMBINATION OFFER | 
| Ghirardi’s Radio & TY Receiver CIRCUITRY ANI k & TV Re- | 
eiver TROUBLESHOOTING AND REPAIR. P y R k xu 
| (Regular price $13.25 you save $1.25). Pay able at rate of t th for | 
| three ur til $I t been paid. If a | 
| Check here to order INDIVIDUAL BOOKS — l 
| Radio & TV Receiver HIGH FIDELITY TECHNIQUES. .$7.50 | 
| ene gg OPERATION... .$6.50 MODERN OSCILLOSCOPES AND : 
FCC ecetver - THEIR USES $6.50 ! 
AND RE | INSTRUMENTS $4.00 HANDBOOK $6 50 | 
| () MAGNETIC RECORDING. .....$5.00 RADIO PHYSICS COURSE $6.50 | 
R | PIX-O-FIX TROUBLE-FINDER LICENSE MANUAL for Radio anne | 
GUIDES (Nos. 1 and 2) .. .$2.00 Operato $ 
| if cash is sent with order, we pay postage i ay t xt | 
| To order OUTSIDE U.S.A.—Special comt ff hook For | 
all other books, add 50c each to abo j | 
| Sold for cash only. Any book may : 
| refunded 
| 
' fe ; Name | 
os a | Address | 
Pr City, Zone, State | 
a a ak Gains giana Sut aula iene I 



















Do you OVERPAY 
for QUALITY 
instruments? 


$ 
uTsé aster 


a ee ee Tells you how to SAVES 


our test equipment. 








EICO’s mass purchasing 
and world-wide distribution, 
together with advanced elec- 
tronic design, produce values 
never before possible . . . to 











NEW 
WIDE BAND DC-5MC 


give you Laboratory Precision Te, - 5” PUSH-PULL 
iis Ma = a, & SteliLescore OSCILLOSCOPE 

at Lowest Cost! ; . . #460 £425 

, = 7 Kit KIT $79.95 ; 
GET the MOST for YOUR e $26.95 , . KIT $44.95 
ts Bi “i . ’ Wired $129.50 Wired $79.95 
MONEY! Don’t buy ANY & 5 re Wired © Designed for color 7 ‘ 

° $39.95 . WwW servicing & hapten 


test instrument till you put] ‘e eo 
the EICO INSTRUMENT sd 
(kit or wired) equivalent be- 


OSCILLOSCOPE 
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2 vert. amplifier, flat 
DC-4.5 mc. 
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tronic design: see the latest in VOLTMETER +221 — yo  e i KIT $34.95 z 
circuitry and features. KIT $25.95 Kit $29 95 Wired $49.95 
F . * tests 600 
Compare finest components: ae Genes Wired $49.95 mil ser Ri 
see the famous brands you DELUXE VTVM : ae , 
: # 214 (7¥2" METER) Deluxe +249 with tu 
know and trust, such as GE, KIT $34.95 7/2" Meter ated FF 
Centralab, Mallory, etc. Wired $54.95 KIT $39.95 aid & 
ite : Wired $59.95 $4.50 & 
Notice ease of construction | § 
and operation: Exclusive “Be- #944 FLYBACK ae Se oe nae 
ginner-Tested” Manuals make np Cont. sweep ranges. 
assembly and operation step- aut 929.95 a = ym a 
by-step, quick, crystal-clear. Wired $34 95 KIT $34.95 t reg 
‘You build them in one — * fast check all Wired $49.95 KIT $39.95 
ning—they last a lifetime! flybacks & yokes 
pa in or out of set. Wired $59.95 
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tor right nearby in your own — KIT $24.95 vive PROSES ' a 
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ig rhnooad — over : RF $3.75 $4.95 © 
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7 _ SPACE ELECTRONICS 


] - ] es Ae 
LET FEW branch 0] CLECLIOZLLCS 


space, where ratul ar a ero 
While absolute _ yf ihrenheit, 
temperature wi ybably not be ached anywhere 
the physical i : ave, wever, already ap- 
proat hed close l ) . Thus, for instance, Pre fy 
Kamerlingh Onnes, of niversity of Leyden, ha 
reached a temperature ol 157.6°F 

In 1946, scientists at Johns Hopkins University of 
Baltimore announced that radio broadeasts can be picked out only 
up and detected without the use of tubes, electric cur- effective 
rent, antenna or capacitors. They were experimenting Once we can take 
with an infra-red bolometer to which was connected a expose them directly 
strip of columbium nitride. When placed in a cryostat, pheric blanket interve1 
an instrument which cools down to about 15° above use of sunlight, and 
absolute zero, or 144.4°F, a loudspeaker placed in the future space ships. 
bolometer circuit gave out broadcast music. The strange I foresee perhaps thi 
phenomenon was due to the strip of columbium metal in solid-state electroni 
which, when cooled to near absolute ze ro, became super- transistors will bec 
conductive. atomic transistors. We 

At such low temperatures, Professor Onnes sent supercooled solid semicond 


*See the editorial “Superadi in our Ay ’ issue. service with results quite 
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By JAMES W. BRAY 





HE scintillation « inte! an ex changes ha beer 
tremely useful tool for uranium commercial scintil 
prospecting, health-hazard irvey When gamma ray 
and decontamination work. Its sen material (such a 
sitivity far surpasses that of the Geige tain types of cry 
counter, which make it ideal for 1 tiny flashes of light 
veys of low-grade deposits It also The crystal mater 
makes possible prospecting from ait detect gamma 1 
craft and other moving vehicle Thi odium iodide in a 
article describes a portable scintillation init. One end of the 
counter which can be constructed with with a thin meta 
out much difficulty by the average Gamma rays pa 
electronic experimente and strike the cry 
The circuit is a modification of one closed by a piece 
that appeared originally in Circular optically coupled t re 
No. 535 of the United States Geological m iltiplier photot ibe 
Survey “Portable Scintillation Counte) The crystal and 
rhe portable scintillation counter. for Geologic Use,” and with minor applying a thin coatir 


Fig. 1—Schematic diagram of the complete portable scintillation counter. 
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Rans tching dif- 
\ 
\ 
! 
R 
\ 
re 
} i 
Y 
i ne 
b: 
¢ 
\ fic 
( ‘ ed ‘ 
( Vi , 
View of the count- é \ ( 
er with case open. Vi4i.a na ‘ 
1yC-200 Silicone Coupling Fluid be- In tl nit exc f 
veen the glass surface of the crystal 1,0 i tput fi 
ind the end window of the tube. The t} hototube the ON(.. 
oupling fluid transfers a maximum of 841 tube alre three 
ight (scintillations) from crystal to ee . bull (NI ) n serie 
F Fig. 2—Diagram shows t 
tube ; - 
ibe. construction details of 
Scintillations thu received at the counter’s range switch. 
photocathode in the end of the tube are 
passed through 10 dynode stages, each . - 
; : ’ Si-f (RANGE SECTION) PA- 30 WAFER A~ 32 WA 
with a difference of potential of 100 NGOLE POLE - TIONS 
INDEX SECTION A~30 WAFER - 
volt more than the preceding one. SET TO 5 POSITION ‘ ‘ 
This voltage is supplied by a 900—1,000 ‘ 70% P > J 
h o. 2K 
olt l yy . oltave divid cHarT F le S a 
I pply and ae voltage lividel KNOB SHA x ; $f pS iD cS 4 Su 
(Fig. 1) S0O)2 
> . i 7 \ cer eon SM 
By a process of secondary emi n : nt a” | 5 : i : eee w 
the : irrent we caused by the light ce f ] 
THe +S 18 g x] ip to HOO O00 
iste S: impiifie ‘ l, {UU RONT PANEL A RS BETWEEN THESE WAFER 4A. A MPER CNC 
times. The amplified pulses appearing = 7 HOW R 
% : : f INS OF ASSEMBLY w ROM AN WA 
at the anode of the tube are coupled 
to a monostable multivibrator, com 
monly known as a one-shot or uni- oe 
t - 
brator (V1, V2) ; NDEX ie “c&d 
ss — 1 |, ast 
1e andadom JUISE a le ¢ ode oO! /| } 
The randon pu St inod { } , s yoy r 
1 ’ ; | rai 4 bi ope 
the photot ibe trigger the inivibrator, 7 | at i HI + 
: , 4 =) q 1 
producing one unitorm mutput pulse rt 4 peng ———— peed 8 bene al viEW 
7 +--+ 1 they 43} (ASSEMBLED) 
yr each input pulse The CALIBRATI : 
1 pe a ] } q| 
control R38 affects the bias on V¥ and | es f°) 
. , : 4 = 
some extent the bias on V 1; it varie rt 
/4* SPACER A 5/16" SPACER 


the input sensitivity of the instrument. 


PROBE yal V5 R3 
SOCKET 









Subpanel bottom— 
note tube mountings. 





NE-2 Vv v3 SI (SECTIONS BATT CABLE 
(SEE TEXT) AB,C.D) 10 81,8283 
B4 
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NE-2 L V6 C7 C5 NE-2 VI S2 V3 SI METER LEADS 
(SEE TEXT) ? \ 





PROBE SOCKET V5 R3 V2 R7 CABLES TO PROBE 














however, using the 5841 or VXR 1000 Put the range Vitec! (I op UN HOt tube 
tube lone in the « t wn. Some vether as f Ne } knob ‘ for t 
ympensation f p in battery vi e! put on a Cer PA-3( pole htly e1 
ge j yr é vy feedbac between ll-position wafer s¢ : Ne } il-shaped | 
tne « t nd tne grid of Vi i 4 n h I i ner i int C} AX) Lube \ 
The dy e Vv ige divider (R1) wafer, Sl- I 1. (TI ne ! n th 
ma | I yA gonm re tor Tw wi h has 1 ! iti t 1 « he nie 
of these I erle (44 megohms) ure e a PA-30 type witl ! enter \ 16-19 
use betwee! ne cathode ind nt oved,) I} I ! > the \ 
dayvnode AY dainary mete h w extel Dpane lr} eon | 
var he mete nt be Drill three hol he A I ! t 
to 1 Te tel he voltage fron I he subpane t I be n nte t ¢ i 
t! supply; an electrostatic voltmeter is close to the meter as } ble, allow through the f 
the only type litable However, ing space for decal markir on the 3/16 inches hig! 
the builder in determine whether o1 front panel. Note that the switch shaft ind mounted o1 
he t ‘ n rope by extends thi h tl per bhe ! 
ing col mete ur it operation of tl ‘ ! ‘ rh 
mpa ne I \ [ Be W tne tw if 
! rt ‘ ere PA-32 (dp—5-} ) f ection hnson neor 
ndicatior I he i vith 5/16-incl en then ezel. R 
\ Lage pre I UTC 0 » reactot Re to! Tor ne 1 nge ire nea emt 
Va noser re é it Va ne cated betweer tr ‘ I I nread ri 
only mit! la n which \ lid vate! ections, & ¢ il S1 nes¢ t een panel I 
vork it n tlh 1 ‘ t R4, R5 ar R6 sk d | The potentiome 
Substitutior ( I r tv pe not tec lo-watt t l racy (the me con i 
recommended, the ranges will depend the toler below the b} é 
’ ance. Precision type vere not used, R7 and S82 mig 
Construction however, as correct values were found through the front \ 
The entire instrument is housed in by selection from several standard 10 
a .30 caliber ammunition case. These _ resistors. For ease of embly all resis- , 
cases are the new aluminum type, avail tors and impers associated with Sl , } ’ 4 
able on the irpl narket The case hould be soldered in place before final 
is 6% inches high, 314% inches wide and mounting of the switch. The two sec- 7 TEN 
10% inche dee} \ metal tiffener tions below the bpane Sl-a and b, \ 
under the front panel was first removed and Sl-c andd are for battery switch- : a . 
to reduce weight and allow for easier ing. + 
assembly. The old handle was removed Exact locations of tubes and other 
and welded joints filed smooth components are not given because, the PR NTACT ty 
Electronic circuit were all con- layout can be arranged to suit the con- = 
structed on s-inch Bakelite panels structor. Parts placement is not critical. r 
(see photos) separated by %4-inch brass Keep input leads short and well shielded. +—K— f] L 
spacers. Panels (two required) are of Distributed capacitances should be kept \ Goh : 
uniform size, 9% x 3% inches. Locate at a minimum in the univibrator cir- /4 » me mr G« 
litable mounting points for the brass cuits; short direct leads are the best. 4 
spacers and drill both Bakelite panels A short length of coax (RG58/U or — 
and the front panel simultaneously. RG59/U) runs between the input socket a " 
Now place the meter as near the top from the phototube and the input of A~ SCRE . 
of the front panel as possible. Drill the univibrator (C2—R2). Tubes are hae 
holes and put the meter in place. mounted in rubber grommets. Where Fig. 3—Setup for mounting B5 and B6 
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components have been mounted, holes 
can be located in the front panel. The 
CALIBRATION shaft does not appear 
above the front panel. To allow for 
more hand space this shaft was re- 
cessed in a bushing attached to the 
front panel. A screwdriver slot was 
sawed to allow tuning. A snap-on phone- 
jack cover (from surplus equipment) 
keeps water out. 

Drill holes for the S2 and R7 shafts 
large enough for rubber grommets 
which fit tightly around the shafts to 
make water-resistant seals. The meter 
and pilot bezel are fitted with cork 
gaskets. Cement the heavy rubber gas- 
ket which comes with the case into place 
inside the top panel. 

The type of construction used is a 
modified printed-circuit arrangement in 
which terminal lugs are riveted to the 
subpanel wherever needed. Components 
are then mounted between these lugs 
and with careful layout leads will be 
very short. Terminal lugs are obtain- 
able from Cinch or Useco. Lacking 
these, conventional soldering lugs held 
against the panel with small screws, or 
even small screws themselves, can be 
used as standoffs for the various com- 
ponents. Leads from tubes are soldered 
directly to lugs mounted around the 
periphery of the tube. L1 is mounted in 
a 7x-inch hole with a mounting strap 
of the type used for tubular capacitors. 

Use flexible leads to the meter long 
enough for removing the subpanel for 
inspection without taking the leads off 
the meter. 

Use good-quality mica capacitors for 
C7 and C8. Ceramic types were tried 
but found to be inferior to the mica in 
this circuit. Flat ceramic bypasses can 
be used for other capacitors except C9 
which is a 200-volt tubular and C5 and 
C6 which are 1,600-volt tubulars. 


Battery arrangement 
One of the Bakelite panels mentioned 
is used as a battery mounting board 
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All components removed from case. 


(see photo). All batteries are mounted 
here except flashlight cells B5 and B6. 
To allow space for the lid to open and 
close with batteries intact, 22'-volt 
batteries B3 and B4 were mounted at 
the rear of the board (away from the 
hinge). 

Mountings for B3 and B4 (see photo) 
were made from two 30-amp fuse clips 
attached to the mounting board (mount- 
ing brackets can be purchased). On 


Parts for scintillation counter 


Resistors: |—27,000, |—56,000, |—68,000. 3—100.000, 
1—1!50,000, !—220,000, !—470,000, 2—680,000 ohms 
I—1, |—2.2, 2—4.7, 3—10, 12—22 megohms, '/2 watt; 
1—100,000 ohms, I—I, I—1!0 megohms, 1%, '/2 watt: 
1—50,000 ohms, I—!I megohm, linear taper, potenti- 
ometers (Mallory type U or equivalent) 
Capacitors: I—5, i—!5, I—5é wf, ceramic or 
mica; 3—100 wuf, 600 volts; 4—.0! uf, ceramic; I— 
200 puf, |—.002 pf, 500 volts, mica; 2—.0047 pf, 1.600 
volts, tubular; 2—0.! uf, 200 volts, tubular, metal- 
lized 

Switches: |—Centralab PA-300 shaft and index as- 
sembly; 2—Centralab PA30 wafer section (!-pole-ll- 
position); 2—Centralab PA32 wafer section (2-pole- 
5 position); |—spdt, shorting 

Tubes: |—6/199 multiplier phototube: 3—Raytheon 
CK533AX subminiature or Amperex 6007: 2—Raytheon 
CK526AX subminiature: I—Victoreen 5841 or VXR 
1000 corona voltage regulator. 

Crystal: {!—scintillation crystal, sodium iodide 
(thallium-activated), Harshaw type W4L4 or equiva- 
lent; Ix | inch, approximately $62; '/.x 1 inch, ap- 
proximately $45; Harshaw Chemical Co., 1945 E. 97 
St., Cleveland, Ohio 

Miscellaneous: |—inductor, 50 h, 3 ma, 6,000 ohms 
(UTC 0-13 Ouncer or equivalent); I—NE-2 neon 
bulb; I—socket for 6199, 12-contact duodecal 
(Amphenol 59-402 or equivalent); !—3-contact fe- 
male chassis receptacle (Amphenol 91-PC3F or 
equivalent); |I—male cable plug (Amphenol 9I- 
MC3M or equivalent); I|—meter, 0-50 wa (Triplett 
227T or equivalent); I—6-foot length of coaxial 
cable, RG58/U or RG59/U; I—3-foot length of 3- 
conductor rubber-covered cable for battery connec- 
tions; 2—snap-on type connectors for 67.5-volt bat- 
teries: 2—67.5-volt batteries, (Eveready 467 or 
equivalent); 2—22.5-volt batteries (Eveready 412 or 
equivalent); 2—I.5 cells (Eveready D-99 or equiva- 
lent); 2—mounting brackets for 1.5-volt cells (or 
make as per Fig. 3): 2—mounting brackets for 
22.5-volt batteries (or make as per text): !—sub- 
pane! material, rubber grommets, brass rod for 
spacers, Bakelite, terminal lugs, etc.; !—modified 
pilot light assembly (see text): I—handle, Sun- 
beam Mixmaster model 9 (at appliance parts out- 
lets); I1—snap-on jack cover (surplus); |—.30 caliber 
ammunition box (surplus); 3—knobs: decals;—4- 
terminal strip for batteries; |—2-oz. bottle silicone 
coupling fluid, Dow-Corning type DC-200, 600,000 
centistokes: National Radiac, 1!0 Crawford St., 
Newark, N. J. (approximately $3.50) 








each end i V made 
from contac t I Id relay 
They were shaped and bolted to small 
trips of Bake he board 
with angle bracket 3 ind B2 are 
fastened to tl ng sprin 
tretched he batterie 
al hooke I \ it one end 
rt n nti! } terie n place 
atteri i nnected by leads 
ndert I neé ya four 
trip. A length of four-conduc 
tor cable was used t nnect from the 
terminal strip ft th ! it. At the 
circuit end, leads f n this cable go 
directly to point f nnection on the 
switch, ete. The ible should be run to 
the back of the nting board and 
sufficient lengt} wed to fold back 
the battery board f iccess to the com 
ponents on the by é The cable is 
held on both panels with cable clamps. 
The mounting (1 ) for B5, B6 
was constructed fy? two pieces of 
sakelite, bra pace and some large 
soldering lugs (or eyelets). Contacts are 
formed by using tw f the relay con- 
tacts mentioned and stiffening them on 
top with an additional piece of spring 
brass. The bottor ntact is a piece of 
spring metal soldered to one of the base 
lugs. Recess all n inting crews in the 
base to prevent sl I Other lugs 
simply hold the batteries in position. 
Connection to B5 and B6 is made with 
another length of four-conductor cable. 
With the scint tion. counter com- 
pleted the const? tor will want to test 
the instrument he following is a list 
of sources fo1 ng radioactive 
samples: 
rracerlab, I I t., Boston, Mass. 
Radium button No. | $3.1 
E. | e | vi Drive, N. } 
A V nples, 25 
Sons Brur a vu. 8 Atomit 
. Comr ( New Bruns- 
wi N J { lV red and 
marked wit! tare. Write for 
part O BE CONTINUED 
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INCE the 


has compared and 


of time 
measured every- 
thing with which he came in 
tact. Primitive 


beginning man 


con- 


man was content 
to compare objects with stones, trees 
and mountains whose sizes he remem- 
bered. He did not worry much about 
accuracy. That had to await the ma- 
chine age when it became a necessity. 


As man be 


ame more civilized he 
began to compare sizes with the length 
of his step or other parts of his body. 


These varied with the individual, but 

all primitive man was concerned with 

was what related to his own personal 
j 


needs. Time practically of no 
importance though he did develop the 
sun dial to keep some track of it. 


About 6,000 B.C. the E 
lished led the 






ryptians estab- 
and recor¢ first 


standards 
¢ 


of measurement. The basic unit of 
length was the cubit, the distance 
from the point of the elbow, with 
the forearm bent, to the end of the 
middle finger of the outstretched hand. 
In 4,000 B.¢ 2,000 years later, the 


cubit was standardized to 18.24 of our 
present inches and so remains to this 
aay. 

The next important unit was the 


digit, the of the 


diameter middle por- 
tion of the middle finger—approx- 
imately *%4 inch, 1/24 cubit. The span 
was the length from the tip of the 
thumb to the tip of the little finger in 
the Pharaoh’s outstretched hand—% 
cubit 
The relationship of digit and span 
to cubit still survives in our system of 
easuring time 12 hours ante merid- 
in and 12 hours post meridian, a total 
f 24 hour eacn day 
These are obviously divisible by 6 
acred number worshipped by the 
Chaldear So they developed our cir- 
ir mea ement of 360 the time 
on f he | r into 60 minutes 
the 1 nute nto 60 seconds. 
Our foot nerally accepted to be 
ne re lit Oo! i regal adaecree DY an 
cient k hose right foot was 
bout the length of our present 12 
nehe The word yard stems from the 
( naucerian-era word gerade (g pro- 
nounced a ) and yerde both meaning 
1 rod tick vand. King Henry I 
officially decreed that its length was to 
*H I P: Laborat Por 1, 
q) 


By HI 


NRY FRANCIS PARKS 





be from the tip of } nose to the tip bombs! None 
of his thumb with his arm outstretched. eV 
This was about three times the length in 
of his foot, hence our foot and yard. 
Retaining the mystical number 6 he 
established a new ndard of length— ! 
the fathom, which 6 Teet 
The metric Systen wa the next A 
development. It wa mposed on the 
French people by the first Republican time; 


of 
of thi 


Convention 
The head 


Measurements ( 


the 


F re nch 


special 


Revolution. 


Weights and pri 








ommittee, the famous two similar re 

scientist, Lavoisier, wa publicly _ fier the output 
thanked for his work and then sent to nput of the othe 
the guillotine to receive a haircut from tions produced is 
which he obviously never recovered! (resistance—capa 

This system not only divided length, ised. Since a cay 
area and volume by 10 but also time charges nonlinea 
the day was to be 10 hours; an hour, oscillator is a re 
10 minutes; minutes each 10 seconds, Its waveform i 
and seconds were further subdivided n harmonics. Th 
by multiples of 10. can be altered to r 

The metric system, particularly its metrical square w 
time measurement, ha never been too harmonic richne 
popular in Great Britain and America can be, and is, use 
nor even in France where it originated. variety of mu 

Time has been very important in the organs. And be 
past 20 centuries but its full and proper’ a pulse type, it 
significance in science was revealed by tronic televisio1 
Einstein’s famous theory of relativity timer. 


which postulated time as 


fourth, 
theory nuclear 
sible and 


sent us with such 

sters as the at 
~ 

<=o o—_+ + 

Vac a 


dimension. 
advance 


science hi: 








the extra, or Electrotimer 
Because of this groups: fixed-p« 
became pos- decade switche h | 
is been able to pre- measured for e: 
Frankenstein mon- continuously varial tl 
mic and hydrogen peed is set wit 
2 
= + 
+ oe 
a " oc K /2W 
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Schematic diagram of the electrotimer. 
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Internal layout of the 
electrotimer. 





This electrotimer is the 
variable type. It is 
to construct and versatile. 
Multivibrators are of two main types: 
synchronized and free With 
the synchronized type, a predetermined 
controlled frequency is fed to the input 
ind locks in the oscillator frequency to 
its rate. In the free-running type no 
ynchronizing signal is fed to the 


con- 


| ope. 


tinuously easier 


running. 


Parts for electrotimer 


-18-megohm resistors, '/. watt; 2—15.000-ohm re- 
sistors, | watt; 3—10,000-ohm resistors, 2 watts; 2— 
0-megohm potentiometers, linear; 2—I-uf capa 
tors, 600 volts, paper (Sprague TC-I0 or equivalent) 
2—l6-if electrolytic apacitors, 450 volts: 2—selen 
75 ma; |—6SN7-GT: !—octal socket 

filament transformer, 63 volts @ 2 amps; I— 
5,000-ohm d.p.d.t. relay (Potter & Brumfield LMII 

equivalent I—d.p.s.t. switch: t—2-circuit 2 
position nonshorting rotary switch or d.p.d.t.; 3— 

ot lamps and assembjies (colored jewels may be 
used for rapid identification): !—5-amp fuse and 
holder 2—dials I—line cord 1—cabinet and 
hassis 


im rectifiers 
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6SN7-GT i 
6.3V TRANS’ }) 


Main chassis and sub- 
assembly view. 


Closeup of front-panel 
construction in partially 
assembled 


instrument. 





oscillator. It oscillates at a rate depend- 
ent upon the R-C values in the design 

The circuit divides itself into 
main parts: the multivibratoer oscillator 
section consisting of the two halves of 
the 6SN7-GT and 
nents; the R-C timing 
ing of the two 1-usf 
15,000-ohm and 18-megohm resistor 
and the two 10-megohm potentiometers; 
the B  voltage-doubler section which 
supplies the high voltage for the 6SN7 
GT plates; the LM11 5,000-ohm Potter 
& Brumfield relay and the signal light 
system. 

Construction is straightforward. The 
ICA box (see photo) comes in several 
hammertone finishes. 
tends to 


padded 


four 


associated 


control consist- 


compo- 


capacitors, the 


] + 


The enamel on 1 
flake so use wooden blocks 
with soft cloth during machin- 
ing operations to avoid deforming the 
The aluminum box is soft. Burrs 
may be trimmed off with a pocket knife. 


Each hole should be deburred carefully 


Case. 
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HE t panying this article list the importa er clude 6 types from 1¢ 
ele ! I te tk of currently available dome el able I hows that the 
tral t Only conventional general purpose trar t ha alr t completely 
t I ed, power types having been dis¢ é é ns (the 2N52 and 2N33 of 7 
eparately ! ar earlier article (RADIO-ELECTRONK ‘ r in our listing. Of the junct 
Aug t page 10.) I oul ire on (ne t I 
Since ve é + + ny ncipally for the | rrier ty + hy ly ’ 
1 l i principall I e bo f le ype) tecnnically 1 ‘ 
l Ihe Practice (Gernsback Library nt-contact but of special 
the ! t e | enlarged considerably. Th re ! the p-n type Four 
TABLE |—MAXIMUM RATINGS, TRIODES 
De Dc Coll Coll Current | Emit- | g | Oper-Oper. T T D T Be Cell Coll | Current | Emi.) 8 Ope 
Mode | type | Kind Coll, Coll | Cutott| Pwr |Amplifi-| ter | poe - be ating ating) | Mode ving Coll Coll | Cutolt | Pwr |Amplifi-| ter | po*® 5°) ep 
by Volt Current|Current Dissip| cation | Res (ohms)|(megs).( Freq Temp by Volt Current Current Dissip| cation | Res tohas) (meas ‘ 
(ma) (we) (mw) | (a of B) |(ohms) 9s) (wy (me) (°C) (ma) (ya) (mw) (aer8) (ohms) 
AC IN c 0 0 2.0* 1 29 000 | 1.38 0 45 N - 25 T Tar 75 nG 7 r 
f 8.0° 47 5 500 | 0.625 45 N104 , &f) 10° ul 217 
Q 4) 45 WLA ON p- 25 1s 59 45 ss 4 
at = = = . | -50') ~i0* | $0 70 
= “ , N34 » |-25| -10 j 3 | 0.975] 3 4 
50 3 . a |Z 10 50 0.975 x x 
0 an os rT. 0 0 5 w~ 40 52 x 
0 0 50 45 1A 2 5.0 0 0 40 52 + 
= } , 4 0 10 ’ 50 4 
45| -30 | -10 0.98 40 |2.5 100 30| 10 Wor | sor | 82 
20 { 0.985 50 11.0 1H 0 50 5 50 
45 - 097 30 125 hoe . mi 80 so ot 
6 ¥ ‘ 094 25 100 ee ; 50 50 
0 50 9 sO |2.5 60 30 50 10 | 100" 19 
5 0 0 50 95 9.0 14.0 lo 0 50 100 2 
, 50 0.95 40 11.0 | 4 0 50 ! 100 55 
tf) 5.0 100 20 14 14.5 ” x w 10 150” 9-1 150 MK 
10} -50 | -5.0 | 100 40 14 16.5 = 
10 c 5.0 | 100 40 4 | 0 ~—_ 04 0 10 ov} 19-39 | 150 
25 5 70° | 34 30 | 1,500 | 1.5 | as - 7 . 
5 15 70° 45 30 | 1,500 1.5 85 04h x ! 1.0 x 19 150 
; a a 4 3% |1'500 115 as : : : j 
’) 15 70 45 c 4] 1,500 | 1.5 as y 1 x ” ‘ 
: 15 70° 45 30 | 1,500 | 1.5 0.7 | 85 5 F 0 2 
- “38 0 34 1 |1'500 11/5 s la N124 - . 2 ‘ 24 
3 15 70 65 3 |1.500/1.5 1.0 as 2N -| 10 8 2.0 sD 48 
= 4 } t Z . ——+— 2h “| 10} 8.0 0 50 100 
ui 10° 50 95 45 500 | 3.0 5 |! 5 2N =| 0 8.0 0 50 200 
40 5.0¢ SO 93 45 500 10.0 19 |1.0 85 = . ~ = — — oe 
Germ |2N98-|n-p-n | 40 107} 50 | 0.99 45 500 /5.0 (14 12.5 | 75 fe nolaa ae 50 | 2.2 
Prod npn | a 10*| 50 | 0.99 45 | 500/50 | 10 |3.5 pr 2N 8.5) | | 30 | 
ao" r 25 0.999 SO |3,000/5.0 | 20 [5.0 N34 , ‘ 20 10" | 125" 55 
n= p- 5 50° 50 0.85 45 “500 2.0 4) 75 4 —- 25 20 oO” | 125" 40 
& } } 4 4 } 4 * | ; is* | 198 
G1 Ipn-p |-#0) -10| 2 1150 | 0.90 | 30 | 200105 5 | 50 am eo ae ont kee | 
iH HF-1  ipen-p : 0|-5 50 0.975 5.0 | 55 Na’ ~ ie ~ 1s" | 150" 33 
pyre le) perme | 40) -10 | -10 | 150 | 0.97 | 50 | 400 /1,0 1.0 | Sc Naa 5 45} -50| Wit | 150" | 
a p-2 |p-n-p |-~40| -10 | -15 [150 | 0.94 | 40 | 30|0.7 | 0.5 |X Transi- longs ae 0 1s" | 150" 12 
$B pnp |-4.5| -5.0 | -0.5 10! 5) 3.5 | 45® tron ip : 2 0 10" | 128" ? 
B* | . c 25 2 Teh 125° 22 
Philco |2N47 35 2 | -5.0 | 90 0.975 25 15 | 1.0 N cae mn ro" | 125° ” 
2N49 35} -20 | -5.0 | 50 | 0.975 | 25 15 | 1.0 ' p |-20| -20| -10" | 125' | 2 
2N62 p-n-p 15 2 10 sO 0.975 yo) 15 | 1.0 SD 15| .s00"% 15 500” ry) I< 
. ne teog | so’, 50 | 34 25 12.0 75 mn 25| -200% -10 |soory| SO | 5.0! 5 
RR2 |pen-p | -25 50! | 50 45 25 2.0 = | 7 R-126 |p-n-p | 10) -15 | 530 | 0.98 | 
RR34ip-n-p 25 50 50 19 25 2.0 75 R. p 25 30 50 0.95 
RR87_ip-n-p | -25 50 50 35 30 50 |1.0 | 75 Tung 137 | exncs % 0 30 0.90 
RR106 ip-n-p*| -25|-25.7'| 4.04 | 50 75 Sol p. ir r 7 | 50 0.992 
RRIIS |penep | +25 -15"| 40 ew i 2 2.0 50 R anne Tae 15 | 990 
Redio  lon34 ~~ 25 50! | 50 40 25 2.0 75 is ee 
(Recep [n36 [ben | -25 1) 501 | 59 45 5 2.0 76 2N54 45) -10| 4.0 | 200 | 0.97 
2N37_—|p-nep | -25 ') 50! | 50 30 25 2.0 7s 2N5S 45; -10) 6.0 | 200 | .0.95 
2N38 p-n-p 25 ° 50 50 15 25 2.0 75 Westing- 2N5é 45 10 6.0 | 200 0.92 
2N39_—ip-n-p | -30 50’ | 50 32 25 2.0 75 - = = 
2N40 p-n-p # SO! 50 32 25 2.0 75 — 50 200 
2N42 —ipenep | ~31 -50! | 50 15 25 2.0 7 2N 20) :, | 200 | J 
CK721 |p-n-p | -22) -10 | -4.0"| 33 45 2s | 700/20 | |o< | 50 195 = surface barrier Atv. =-I5¥ 
CK722 |p-n-p 22 10 4.0" K<) 12 5 250 | 2.0 0.6 50 “ s " "Aly ~6¥ 
CK723  ip-n-p 22 10 6.0” 33 2 25 350 | 2.0 50 See SESS Atv. =1.5¥ 
CK725 |p-n-p 22 10 4,0" 33 90 25 ~=| 1,500 | 2.0 1.2 50 ray temperature PAty ~2.5¥ 
CK727 |p-n-p"|-6.0| -10 2°| 3 25 1.0 0.8 | 0 tat ; ‘ * Extreme-stability type 
2N63ip-n-p | -22 10 | 6.0" | 33 2 | 25 350 | 2.0 0.6 | 50 rods, iad 4.5 » (p-n-p) "Atv. =-12¥ 
2N64—iperep | ~22 1 | -6.0" | 33 5 25 700 | 2.0 0.8 | SO a . es 
Rey §—19N6S |p-n-p | -22/ -10 | 40" | 33 90 25 | 1,500 | 2.0 1.2 | 50 At 4 a * 
Wheon 19N106 |p-n-p"|-6.0| -10 | -40°| 30 25 50 | 700 / 1.0 0.8 | 0 , Maximum oscillation frequency in Hee oir 
IN112 Ipen-p in cn 1.0" 0 40 25 7s 4 {5.0 50 Low-noise type "Atvie Sv 
(CK 760) ‘Limited only terms of dissipation "ar 25°C 
2N113 ip-n-p 10 5.0 1.0° x) 45 25 75 14} |S Atv ~25 v ™ Switching type 
(CK761) “Intended for push-pull class-B service * Oscillator type 
, ty 
2N114 | p-n-p 10 5.0 1.0 3% 65 25 75 412 0 ‘Maximum-signol valve for push-pull class-B ” Peak current or tote we 
(CK 762) stoge 


* Reduce power dissipot 
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—~] ; 2 > : Toon De 4 Input Load Pwr 
| Dec Dc | Coll | Coll |Current | Bose- |e winter| Base | Coll = Made by Type | Ckt Coll Co Emitter e Re Geia 
Mode | Coll | Cutoff | Power!) Ampli- |to Bose! ating Current | Current 4 
Type | Kind | Coll | Res | Res Res | | Volts ohm ohms (db) 
by Voles | Current| Current |Dissip/ficotion Current (5) | anms) (megs)| Free aad ar - 
ons! (ma) (ua) (mw) |(2 of (2) mo) | ‘® (me — a =—s =o —E 
hm - _ ~ eae a + —— = ee ee 4 |Amperex | 2-OC7? CE 4 5 g 25 






Method of listing 


Listing by manufacturer remall! he most practical —_ GT-20 
Gen 2 . 
Way to tabulate transistor data. It seen nfortunate tha Tran te 4 - . 2 






















ve nnot list numerically by type number, but the reason 
becomes obvious when one note he differences in rating 
of ist one type, the 2N34, as manufactured by Radio T 









Receptor, Sylvania and Transitron ; 
Table | ist absolute maximum rating I il t Prod 
teristics of triodes, Table II gives the san ita for le 
lable III shows typical operation. In the limited ( 
he page t is impossible to present e multitude o Hydr 4 4 
tv} i perating conditior inder which the listed trar ~ 






at able 






Amperex r i i < 
CBS-H Cl H Dar r M 2N63 
ei ( } t ( Elect Dept I 2N64 









Gen l Tran 





Germ Proc r m PP ( ¢ 4 a ri RCA 
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Raytheon | I Manufact na ¢ ch N ‘ 2 ow — aa r= 
RCA I ( tior f Amer he ) H Ny 0 
Sylvania Klectr l “ I lect D Wol r 20 
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lransprod I W j o - f 4 

lransitron tron Elect ( Texas a. 

rung-Sol I Electri ! R m fie 4 | eld NJ nst 






Westinghouse 







been re ported to the author by the follo 
ng companie Hydro-Aire Inc. advises that their transi = 
tivities have been taken ove Mar-Vista Electronics Trons- 



















vith the me address for the time be National Union = 

Electric Corp. has ceased inufacturing transistors ar | 

presently is developing new types. Its older units therefor 

re not listed in these tables. Radio Receptor Co. Inc. ar 

nounce its temporary discontinuance f transistor man Transi- 
cturing but advises that it has a sizable stock and “to wen 
ntents and purposes is in the germanium business.” 





Abbreviations ON7é CE 









in tl 7 | DR-126 | CE | “a 
} f; oO ’ ‘ * tio ‘ <a ad ty the + -126 E 
I Ving abbreviatior are used l i . DR-130 CE = 7 
otnotes: Begg DR-131 | CE - 24 
. ’ ' ' a — DR-154 | CE 1.5 4 
‘ ector cur- DR-155 E 0 
r r L + = ~_ 
t t I , West 2N54 E 
ri € esting") 2NS5 ce 
house 2NS6 CE 
me “At 5% distortion 
a Tuned gain as 455-kc if omplifie er 
Upr! For common-emitter circuit ; micromhos 





“Total maximum-signal current f 
sistors in class-B push-pul 

* At 7% distortion 

‘With noise factor = 12 db 

*Per collector 
"Per base 



































12-VOLT TV RECEIVER 


ish deve lopment A true port ble t 


pounds and uses a 9-inch picture tube. TI 
measures 13 x 10's inches and hor 


aluminum-covered plastic case. It 


12 hours on a 12-volt auto batter Witl 
scopic whip antenna it receive r\ iM 
f up to 30 miles from the stati The 


intended to sell for the equi ilent of § 

its manufacturers, the Ekco ¢ expect 
sales to rural dwellers, car owner ind oth 
who mav wish to see TV at points where 

is no electricity. A switch, howe ' 


standard set operating on house current 


SOLAR-POWERED RADIOS are incr 


popular among experimenters. Admiral is the latest to | 

an experimental transistor portable powered by the 

{ man-sized job, it uses eight transistors and a s« 

solar battery. The set also has a standby battery for t ht 
operation—at night a 100-watt bulb can activate it. Ra 
Cola, Admiral’s director of engineering, looks for 

further experimental models with automatic gain 

to compensate for light changes on cloudy days, im) 

solar cells and rechargable batteries. Eventually, he 
using troublefree printed circuits, the solar poweres 

could be sealed in a one-piece plastic cabinet and 


ably given a lifetime guarantee. 








HEARING AID that can be 


ultra-subminiaturization. Miracle-Ear, 
the Dahlberg Co., Minne- 
sota, uses three Raytheon transistors no 
larger than safety match heads. It is 
powered by a mercury cell only 1/8 
inch thick and 7/16 inch in diameter, 
which lasts up to 50 hours. The bat- 
tery inserts under hinged lid on top of 
case. There is no off—on switch or vol- 
ume control since the 55-db amplifi- 
cation—suitable for persons with mod- 
erate hearing loss 
in which the ear adjusts itself to vol- 
Used with a molded 
earpiece, the aid is worn in the ear 
If desired, it may be worn behind the 
ear, with the plastic tube and earpiece 
shown in the photo. 





is the latest in 


is within the range 


ELECTRONIC RANGE that cooks a 


5-pound roast in 30 minutes (normal time 3 
hours in gas oven) is available. Photo shows 
technician with the magnetron cooking unit. 
Using Raytheon’s Radarange unit, the stove 
looks like a compact oven for a standard kitchen 
unit. Because only the food becomes hot, the 
range can be put into a wooden cabinet. Besides 
speed, advantages are cleanliness, convenience 
(foods can be cooked in serving dishes which 
remain cool) and safety (no hot pans to burn 
hands). The range is made by the pioneer 
Tappan Stove Co. and will cost about $1,000. 
Frequency is 240 me and operation from 220- 





volt line. 









HOLIDAY RADIO 
The Darb Holiday all-pur- 
pose radio is a 4-tube port- 
able that uses separate power 
packs for line operation, 6 
volts de or dry batteries. Set 
plugs into the desired power 
pack or can be mounted re- 
motely, as in the bicycle in- 
stallation shown here. Push- 
buttons permit tuning in one 
of three stations. There is no 
variable tuning. 


TEST-EM-YOURSELF is _ becom- 
ing a commonplace slogan in many areas 
For the benefit of 
not yet seen one of the things, her 
a “self-service” tube tester looks 





WHAT'S OLD? is the query 


the instrument left brings up. 
The pocket test set is more ancient 
than we might e, to judge from 
the patent date 898) printed on this 
meter which IDI tly intended for 
checking 1.5 t and probably 
2-volt storage ce Not only is it a 
po ket job. but ult into a watch 
case with ste ng fo attaching 


to a chain 


The mete e type with two 
coils and i ( vheel and balance 
spring that su est the whol job was 
constructed b itchmaker trom 
items to be | in the junk box. 



















the technician who has 






















TEST INSTRUMENTS 


TRANSISTORIZED SCOPE CALIBRATOR 





Normal output of scope calibrator. Abnormal output with poor transistor. 5 
oA {: 


ODERNIZI l Ose cone loaded, even wit} mevon} | t C MJ 
with tl mple and a irate Ip, the best accuracy If ‘ a VY = } 
circult Only fou com po- calibrators under thet t 
nent e ne ed i tra > The a i pie oo 

tor, a three Y tage t dare ind tra torized a I = 

two resistors. For all it m} ty, this conait Ss twi ° 


and stable t vacuum-tube cal Voltage standard Fic. 1 


Schematic of the 














brators built more expensive The transistoriz , , 
COSMIC cope , voltage tanda i r ~ = 
These adva Ant alt everal . and stable thar ‘ 
inmentione | e because ol It uses ordinary e} tne 
ne tremenda . gt OW tage tandars These ec i I able 
efficiency of ( n tra to Ther« inder wide va tio! f t ( 
no vacuul ibe counterpart to tl age and loading. | pica | 
circuit. Th ¢ ul calibrator x egulation curve A ‘ 
ot ist a tra! ‘ versie o1 milar to those used in t} it 
2Om a) y f « ! of Var I tube 
— ea « I m acuun l Believe it o1 ne i r 
calibrator. It nething new that application requiri a pre 
vould have bes 1! le without the ing voltage. the tanda (Weston) 
ansistor cell has been replaced w 
Nearly al i tube calibrato1 cell. The do, howeve é 
operate b liy i wave whe current-drain type of a it , 
t exceeds a stand: eference voltage. cuit. As the reader } | : ne Fig. 2—Mercurv-cel racter 
Th results in a e wv e « am} familiar H-shaped 1 
tude equa t f ¢ ltage it ] ( ad 1 peer - 
Dtained f1 f f iti Three me ury < , 
tube. The VR tube torious for it -volt reference | 3 { 
poor a t ea t rt} ! cont A 3 
find a tube to , on th. ampl , 4 
tube one Ur t place waveform. The e.1 I - 
hers f ’ , ised | ? omewhat |. har & ts 2 
i t oHpecia volts) of the ordir r I 
mt lage te } 651. coul cell. Also, the center pok ! 
; rhea crease RM ce 
ta But f } ! 1 | ( t o 
t ’ ‘ ! ‘ nerate | clit ‘ ‘ 0 
. ‘ } ’ + \ ‘ I 1 . P ( 1 i 
eC » we er f t I ¢ ‘ 
¢ é tr t; ‘ t i a 
| rete 60-< | he 
ea oft « ( d ict a A : . D 
: For a : a Fig. 3—Diagrams show ternate | 
: ' ods of using the sco calibrate 
i ( ¢ ire ri ] te é 
erfect rect DI In fact, the t plitude 
. ‘ ~ a + 1 , lose t he o the ea W he t t ple anc t 
t ( 1 be hi n the 1 t t cussed later.) 7 
" are e4 ‘ ! ( oltage droy ! circuit no wa 
, vith a ¢ 4 ) = Sas Se ; . . nt of output in 
Orns ‘ , , ire of the i 1 ha | can be ordinary 1‘ 
' tihe hat the output Thu he tra ist The transisto 
mpedar } 1 100.000 error to the t me P ! - acuum-tube cir 
= j a rious erro { howeve ) t ‘ mpedance of 2,2( 
nt iced whe er the circuit is about err¢ and dist« rt out- loading error 











- % —— epee 
() three ext« al ect to hape (see phot »)». Howe r 
i ator (Fig. 1) a ible to make even this tra 
d, input ar | ‘gging it backwai | 
\ 60 cle ignal fe t t ng it Into the socket so the en 
it ed as the collector, the colle 
\ nea ( or in the the emitter. This will not ha 
portion of the é ansistor! The tiny indiun 
¢ ot conduct { cut off) a) ! the collector irge ‘ l 
ference volta i i emitter indium dot. Othe 
he output termina I emitter and collecto a 
iuse there Is no voltage drop acré transistor are identical 
aa base volta A Normally, a 6-volt sig? 
mase-emitte i ¢ ype heater feeds the al | 
i ull current The i rh assumes one Lele f t 1 
ollector to emit al ine is grounded. If the hea 
ache ero, effectiv } has a grounded center tay} 
terminal al a will be available fo ne Ca S 
ence volt e te ne u Nevertheless, the cal 
R2 most as well on 3 volts as 6 
if esults In a §s A c f the square wave are 
‘ acro R2 exa 1s ( ith 3 volts. 
th the square wave tl 
erminals, If desire he ca Calibrator operation 
r t t can be taker } t} si 
; Fig. 3-a shows how the ca 
ather than f) t | 
x connecte the put la 
This alternat neiegedhen VI 
cope by a pushbutton trar 
asned ne W ° } | 1 
> » hen the nl ! ¢ ¢ : 
Re x R1 in serie the butto ax ¢ 
A ‘ tion voltage is fed to the scope } ‘ 
als and the ti : 
base current to a va The pu hbuttor nhould be . ( 
ne ve Tront jal I¢ ne 
me greater than nece . oe I : } 
: 2 ble to the tic ut . 
he collector-emitter ‘ vite} ) ac ’ he ver ical ny ” 
leads should be kept a hort 
7 li} ible. . 
I} ilibrator outy nian , 
; The calibrator terminals a I 
pre oft corners and t the fis . 
according to the nomenclature of |} 
| { photo) are better n : 
Terminal 2 receive ie 60 é 
» than the output i r 
oltage through the witc! If r . 
i vacuum-tubs " ite A) . 
: = f the heater line is ground: the I 
\ ex OC-70 trar t Va , 
A witch must go to the ungré eC” ‘ 
‘ trume? when tl} ’ } ‘ 
sa a : With a center-tap-grounded t f ; 
made. The OC-70 is a higt , 
1 er,. tne witch wire may he ecte 
metically sealed unit de ! : 
r . o eltnel side of the tube hea i 
arily for hearing-aid circuit y 
Fif {nother arrangement g 
ifteen transistors , 
K79 » snsonsteie! 5 mply brings the calibrato tput t i 
( (22 were tried he ¢ I 
“ eis — connector po ry? the o ( ne é 
\ pave ¢ xcellent pe rl e « ! ont panel, A jumpe: ‘ 1 to . 
that yrodu ad ¢ 
I = dge this calibrat poi » 
vertical or horizontal de c 
. . ‘ , necessary. Th ysten tal If ( 
Parts list for transistorized calibrator : ey ; 
0 —3,300 ohms watt. resistors: I—trans- everal scopes with bullt-in cal a Hie A 
t (Raytheon CK722 or Amperex OC-7 In this last arrat vyement, the cal } » 
ercury cells (Mallory RM-625-RT or ea t scion ae 
i.p.dt. pushbutton switch; !—transist ke or operates whenever tht : : F 
Jing posts; I—chassis (insulating board irned on, therefore consu ne 
rent from the reference cells while the a } 


— 
OUT PU 


NG POST SUPPORTS CELLS 


BIND 


GROUND (COMMON) TERMINAL 





BAT TERY 
TERMINAL 


(-)MINUS 


CK722 





INPUT 





af 
Kt fh) 
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if, 2 
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TEST INSTRUMENTS 


TRANSISTOR MULTIVIBRATOR 
GENERATOR 
and BALANCE 





"NT10 nal 


By JOSEPH 


HOUGH tr 


mand their own cir¢ litry, there are 


insistors generally de- 





some good vacuum-tube circuits 
that function nicely with transist- 
o1 As the pt ¢ relations of a 


resemble 
vacuum 


substitute junc- 


grounded-emitter transistor 


those of a grounded-cathode 
tube, it is po ible to 
tion transistors for vacuum tubes in 
most oscillator circuits 

terminal 
sine-wave generator perform well with 


The multivibrator and tw 


junction transistors, with the tran- 
sistorized two-terminal L-C having a 
great advantage over other transistor 





oscillators. As with vacuun 
circuit 
than 

the same con ponents 
must be 
most 


tubes, the 
frequencies 
with 


transistors 


oscillates on higher 
cillators 
While 

, 


selected for other oscillators, 


single-transistor o 


oscil- 


well 


those not 
work 


transistors, even 
lating in single oscillators, 


on r.f. in this circuit. 


The multivibrator is in principle a 
two-stage R-C-coupled amplifier (Fig. 
1). The output voltage of the second 


tuve is fed back to the grid of the first 








7 
= 


Fig. 1—Basic multivibrator circuit. 


tube. Because of this feedback the cir- 
cuit starts to oscillate at a frequency 
determined by the time constants of R 
and C. The circuit will also oscillate if 
you substitute an element with similar 
amplifying and phase-shift relations in 
place of the vacuum tubes. Fig. 2 shows 
how the grounded-emitter circuit of a 
junction transistor corresponds to the 
grounded-cathode circuit of the vacuum 
tube. 

If you make the grid of the vacuum 
tube more positive, plate current in- 
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vacuum-tube 


BRAUNBECK 





Polystyrene-mounted multivibrator—sine-wave generator. 


creases and the plate becomes less posi 
tive due to the voltage drop acro the 
load resistor. Thus, all ountains” of 
a sine wave applied to the grid are 


transformed into “valleys” of the 
voltage. Now 
emitter circuit of a p-n-p junct 


anode 


look at the rounded 


ion tran- 


sistor. If the base is made more nega- 

tive with respect to the emitter, col- 

lector current increass nd the volt 
_ a - + 


oS ae ae +} 
Fig. 2—Tube-transistor comparison. 


age drop across the load resistor causes 
the collector to 


become more 


positive, 


So, a sine wave is “turned over” the 
same as with a vacuum tube, a 
grounded-emitter transistor producing 
the same 180 phase shift as a 


grounded-cathode vacuum tube. 

Fig. 3 shows the circuit of the tran- 
sistorized multivibrator. It produces an 
output waveform rich in 
though they are not as rectangular as 
those produced by tubes. Nevertheless, 
there are harmonics up to 30 me when 
the circuit oscillates at about 100 cycles. 
An oscilloscope pattern of the output 
waveform is shown in Fig. 4. The wave- 
form is more complex than with tubes 
because the transistor input 
power. 

There is a sine-wave oscillator circuit 
which resembles the multivibrator: the 
two-terminal circuit of Fig. 5. In prin- 
ciple it is a multivibrator with a reso- 


harmonics, 


requires 


nant L-C cir 
ld days « 





he poor tube 


Some ay thi 
which ever produce CW 
band. Today we 
tie only a re 
transistor osciliate 
quency band. It 
balance generato1 ght 
higher frequencie 
nents not suitable 
ainary circuit It } ee! 
it is so. The trar torize 
erator (Fig. 6) « te 


tire medium-wave 
transistors which are otherw 
only for audio purps 


resonant circult, y« t ean 
tor again. Therefore t | ‘ 
combine both eire 

cillator being used either 


vibrator or sine-wave 


The combined circuit 
Fig. 7 is the circuit of the 


oscillator. Two CBS-Hytron 2N3¢ 
sistors work with grounded er 
The bias is obtained by 50008 


resistors between the bases ar 
tive supply. In each collector le: 
is a 3,900-ohm load re te he 
.05-uf coupling capacitor 

output of each transistor with the 
input of the other. 





aceon 


Fig. 3—Transistorized multivibrator. 


RADIO-ELECTRONICS 





Without any L-C circuit connected to 
ina \ and B, the circuit works as 


itor and the waveform be- 


e \ and B is shown in Fig. 8. The 
scillates at about 100 cycle 
ou connect terminals A and B to 


put of a radio receiver, you will 


hear the 100-cycle signal over all bands 


ee + 


$ $ 


4 


Fig. 5—Diagram of sine-wave 
generator. 

Thus the « 

multivibrator for test and 


rposes. With only a pen 
ht ce ed as a voltage source, the 
iv be built ultra-compact 
Wt 1 connect a resonant cir« 


4 and B, the oscillat 


a 44 ni 
AA an) 


— 
Fig. 6—Transistor sine-wave 
generator. 
poses any capacitor and 
hoke ngement may be ed. The 
ne i produced in that case av be 
en o1 ype. If you want to hear the 
l ncy ise your Nhe iphor 
nductor If the capacito1 
higher frequencie will be 
nerat If the L-C ratio is too high, 
he ! es are distorted how} 
} ; 


> - 
a eae | 


> 
7 , 
i} 1 Y {} 0 
ral ~ 
+ > 4 
oe ma 
1 
if 
! 
> + ~ 
NO 
WWW) 

Fig. T—Schematic of the combined 
multivibrator and sine-wave generator. 
I th circuit as at f ligt 
ent itor, connect a transtorme! 
\ B. For covering the nediun 
\ i wavetra} r crystal 

1 The batten voltage 

, ttle as 1.5, though “higher 
volta I ibout 4.5 are desirable t 
ybtai ohe output on |} h frequer 
Witt i battery voltage of about 

1.5, t of 1 ma will be raw) 
t when oscillating, whicl 

2 ma w oscillatior 

ne-wave uutput betwee! 
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Fig. 4—Multivibrator output pattern. 





Fig. 8—Waveform between A-B of Fig. 7. 





9—Distorted sine-wave pattern. 


r 
Fig. 


about 2 volt rn 


B is 


100 cycles, decreasing about 0 olt ne 


Construction 
As I 


planned to 


into another piece of test equipme \ 
the unit is laid t so that it can be 
easily soldered into any hookup. The 
yout may be seen in the pl 
2x 3-inch polystyrene heet 
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TEST INSTRUMENTS 


A STANDARD POTENTIOMETER 





Laborator) gy 
tn Triupient 


J imp / 


and re ‘ ld : 


Making a 
resistance measure 
ment with the nu 

potentiometer. 


precision 


FOR PRECISE MEASUREMENTS 


voltages of less 


EASURING d 


tha 25 volt is difficult and 
extremely inaccurate with a 
conventional multimeter or 


vtvm. In measuring small voltages with 


lracy 1s 





a multimeter, addi al mac 


imposed by circuit loading. Since small 
not have to be determined 
a null type instrument may 
The nul! potentiometer is 
7 


for the tech- 


iment 





I lan 


l and experimenter. 
The potentiometer is a laboratory 
type instrument which, used with other 


devices, provide in accurate standard 
for checking i iment calibration, a 
precise mean for measuring voltage, 
irrent and resistance. 
The potentiometer’s claims for accu- 
ite mea eme € It draw no 
irrent fror ree of emf under 
mea eT I I | ind onse 
juently does 1 the iit 
( ! y t I ¢ ilibra 
Y f I ( meter ne 
e! et own internal 
slibra reme! 
} le € I NI 
r t I tne 
‘ ( 
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By FORREST H. FRANTZ, SR. 


reads true ¢ t regard 


potentiomete1 
less of 


series or interna U tal 


Potentiometer theory 


Null principle: Jf the tage be 
tween points 1 and C (Fig. 1) eract- 
ly equal to that betwee Ra ( 

f the polarit es are the 

age between points A and B evractly 
zero, and the galva eter | ent 
meter) will not be deflecte Tr} fo] 
lows from Ohm’s law ince I equa 
divided by R, when E is zero, I mu 
be zero. For the null case, if E 

battery of unknown voltage and E 
is a standard battery of known voltage, 
unknown E is equal to | vn Ff 
To extend the null prin ‘ n tl 
measurement of voltage 
quiring an impractical numbe 
ard batteries of odd volt 
potentiometer! principle 

Potentiometer prin / 
age yn hetwe } H 


centave of total rot 

through R at any } 

ul erie cre t » 
‘ t, it follow 
neter principle a 
Fig show ul 

potentiometer cir t 

the voltage source wt 


to flow through sTA> 

R2 and potentiometer R 

ird battery. Assume 

l calibrated from 

E. is 1 volt. If wipe 
rotated to H (100 

switch S is thrown 


may be rotated ti 


ead zero. Ther 
icross R1 is exactl 
Now, if an nk? 
(of le than 1 
minal P and Q 
ion 1 and RI rot 
‘ irrent 1 
ne id d 
I y prope 
nt. Thu f 
(2? volt \ 
(normal-off) sw 
r ‘ vit! 








sliding arm G of the potentiometer. 


This switch protects the meter and 
prevents continuous loading of Ex, or 
E, before null adjustment is made. 
As an additional precaution a series 


resistance is often inserted between the 


positive terminal of Ex, and terminal 
2 of the switch. This limits current 
drawn from Ex before a null is reached 
and, since no current is drawn at the 
null, no error is introduced in stand- 
ardizing the potentiometer. 
Potentiometer circuits vary in com 


plexity and cost from the simple hookup 
of Fig. 3 to very elegant and extremely 
accurate arrangements 
$500. It is possible to 
accuracy in easily built 


costing over 
achieve +1 


potentiometers 


of modest cost without special calibra- 
tion against an expensive standard. 
The instruments with extremely accu 
rate potentiometers and standard cells 
and very sensitive galvanometers, can 
measure with less than .05 error. 
Instruments of this accuracy have to 
be standardized frequently since they 
tend to drift with changes in room 
temperature. 

My potentiometer was constructed 
with a parts investment of le than 
$10. The instrument is extremely accu 
rate for so small an investment. The 
circuit is shown in Fig. 4 and is very 
much like that of Fig. Note that a 


voltage divider is provided off R1 to 


¢ 


vive ranges of 1, 0.1 and .01 volt. Thi 
voltage divider loads Rl and causes a 
light deviation in the dial scale (Fig 
») from absolute linearity. 

Another voltage divider is used in 
conjunction with the standard mercury 


cell. This divider furnishes a standard 
emf of 1 volt for the potentiometer 
The arrangement draws 0.1 ma from 
the standard cell when the potentiom 
eter is standardized. This is ordinarily 
avoided in potentiometer circuits when 
extreme accuracy is sought and as an 
economic precaution. Since the other 
components of the potentiometer limit 
the accuracy to approximately 1°, the 


error caused by this small drain on the 
standard cell is negligible. The divider 
should be 1°; -tolerance de 
posit type resistors. As an alternative, 
wirewound potentiometers may be used 
for the divider 
be set permanently, using 
Wheatstone bridge. 


resistances 


resistances. They may 


an accurate 


Composition carbon 


resistors should be avoided since they 
are subject to drift with the passage 
of time. 


The layout of the dial scale is shown 


in Fig. 5. The original is 514% inches in 


diameter but you can make it larger 
if desired. The scale is calibrated 
through 280 The resistance change 


in the control specified is linear through 


280° but the mechanical range of rota- 
tion is 300 © the scale must be care- 
fully positioned so 0.5 reached when 


the arm of the control is exactly mid 


way (electrically) between the enc of 
the range. The scal hown in the 
front vie’ photo is a pecial tvpe that 
is not needed for most application 
FEBRUARY, 1956 
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A 
y Q 
eG J A 
| + A r (“Ft ) - ml 
= € aE —_— . 
| aC BC + P 
| > Ex ? 
| c = Wy 
——EEE — <> —_ —— p 
Ea fy ~~ o 
Fig. 1—Demonstrating null principle. Fig. 3—Simple potentiometer circuit. 
[ q _— o.e 
|+ 
a f 5) 
- ~—© 
' 
| 
| 
aie Y F 
Fig. 2—The potentiometer principle. 
vy ANDAR NT RO 
H ’ R " 
H - + 
3. 3K 3 
M 3: 
+ x +fy- a . 
re oOo — * — 4 
x RANGE ; ey 
[ ; 
, 
A _ rMAA, AA 3 
| 3.3K a y 
TANE $n + 
=> STANDARD CELL 3 oats 
> — + aa - + 
Fig. 4—Schematic diagram of the potentiometer—a ire shown. 
Underchassis view 







of potentiometer. 


View shows mount- 
ing of standard cell, 
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TEST INSTRUMENTS 


Using the potentiometer 

the X-standardize switch is 
set in the X position when the poten- 
not in use. To the 
potentiometer, connect a galvanometer 
or current meter to the M terminals. 
I was able to obtain a satisfactory null 
for voltages as with the 
150-ua multimeter. To 


measure less than 10 mv, 


se sure 


tiometer is use 


low as 10 mv 
range on my 
a more sensi- 
tive meter should be ed to obtain a 


‘nite n 


more ad 


To standardize 


Fig. 5—Instrument potentiometer scale. 


witch to 
AND, set the range switch to the 1- 


it position and rotate the R1 dial to 
e extreme clockwise position (1.0). 
Os¢ S 1 ind adjust the tandardlize 
nt ror! nd ition on the mete. 
mmplete tal ! itor Throw 
e X-standardize vitch | to the 
position. 
I mea re a ve I 1 or less 
nnect the nknow! tage to the 
terminals. ( e Sl ar idjust the 
inge switch and RI t meter null 
! Read the tage ectly fron 
R1 dial and iltiply by the value 
licated OF tr range witcn Thus 
Rl reads 0.82 and the range switch 
et to the 0.1 inge the voltage is 
2 Fy pro¢ ilso applies to 


ement of contact potentials. 


To adjust an external potentiometer 


for precision voltage division 
potentiometer to be adjusted as 
Fig 6 The 


t flashlight cell and 


connect 


battery is a 1.5- 
Rl is approx- 


itely eq ial to R2 For example, 
ime that the vider is to have a 
to 1 ratio (if 100 volts is impressed 
A 
TY * ~ 
Q 
T Sv Q POT TO BE ADJUST 
‘ + 
6 / 
> +—< r 6 
a 4 


POTENTIOMETER 
rome 


Fig. 6—Circuit for 
ometer for precision 


potenti- 
division. 


adjusting 
voltage 


ADJ TILL LARGEST VOLTAGE IS LESS THAN | VOLT 
~ 
+ wnt o- — 
—— $s —__——_.+— —_—_— 
+ 
A « A | oy | Fi 
¢+—_—_+—____—_+© 9 
T , wr 
$* POTENTIOMETER 
—— “i 


Fig. 7—Arrangement for accurate resist- 
ance measurement with potentiometer. 
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across AC of R2, 
10). 


the voltage from B¢ 


is to be On the instrument, set R1 


to 1.0, the range switch to 1 volt, close 
Sl and adjust Rl (Fig. 6) for a null 
with AC connected to the X terminals. 
Now move X connection from A to B, 
switch range switch on the potentiom- 
eter to 0.1 volt and adjust R2 for a 
null. This completes adjustment of R2 


for voltage-divider operation. To obtain 
divider 
to use a large value of 
in conjunction with a 
this allows more 

To measure 


a larger ratio it is advisable 
fixed 


potentiometer; 


resistance 


adjustment. 
potentials greater than 
1 volt (the potentiometer wl l generally 
be used in this way only when accuracy 
is important I 


precise 


and to check the ac 
of a voltmeter) 


iracy 
adjust a potentiometer 
for voltage division as 
Terminals B and C of R2 


above. 
(Fig. 6) 


outiined 


are 


left connected across the X terminals. 
(The battery and rheostat R1 are dis- 
connected and the unknown voltage is 
applied across terminals A and C of 


R2.) The 


resistance of R2 should be 





large if the current drawn from the 
unknown source of emf is to be kept 
negligible. A 10-to-1 divider will extend 
the l-volt instrument range to 10 volts; 
a 100-to-1 divider will extend it to 100 
volts, the 0.1 range to 10 volts and the 


O01-volt range to 1 
To measure temperature conne: 


X ter nals 


thermocouple emf depend 


thermocouple to the 





of which it is made Some genera 
physics texts provide tables ar harts 
of thermocouple voltage for wide 
ranges of temperaturs \ simple i 
expensive thermocou may be made 
by twisting a short length (about a1 
inch) of copper wire hort length 
of constantin wire toge (Try any 





wire.) A 


resistance 


be used to measure extremely hig 
temperature. 
To measure resistance accurately use 








iio 


“Press this button 





mined is equal to the 


e the voltage acre 


rrent may be detern 


Parts for null potentiometer 





and it 


moves over to you 
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RADIO LF. TESTER 





MODULATION 
COMMON 


OST radios, home or portable, 
are superhet To align, test 
and adjust uch ets an f 
signal generator, an audio 
tone and a continuity tester should be 
available. This instrument can make 
all these tests. It is a compact tran- 


sistorized circuit using a single CK722 
or equivalent junction transistor pow- 
ered by a single penlight cell 

Most radio receivers have an if. 
center frequency of 455 kc, but several 
off-beat values are found—for example, 
456, 460, 465 ke. Therefore the gen- 
erator frequency should be variable 
to meet any occasion. The range of 
this tester is approximately 450-500 
ke. The variable feature also comes 
in handy when it becomes necessary 
to shift an i.f. from its standard value 
to reduce interference. If output on 
the broadcast band is needed, the sec- 
ond or third harmonic may be used. 
For example, the second harmonic of 
460 ke is 920 ke on the radio dial and 
its third harmonic is 1380 ke, also in 
the broadcast band. Incidentally, this 
generator is easily calibrated by listen- 
ing for its harmonics on a nearby radio 
receiver. 

Radio alignment may be done by 
ear or with an a.c. voltmeter across 
the voice coil of a speaker. In either 
case the if. must be amplitude-mod- 
ulated. In this tester, the i.f. is self- 
modulated. The transistor used in this 
generator oscillates at an i.f. but blocks 
periodically at an audio rate. A Radio 
teceptor RR115 and several Raytheon 
CK722’s were tried. When heard on 
a highly selective (crystal-filtered) 
radio, separate beats will be heard on 
both sides of the carrier. On an ordi- 
nary broadcast receiver, these side- 
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Tranststorixed pocket tnstruy CHE 
provides t.f. and audto signals, 
acts as continuity checker 


By NATHANIEL |] 


i 


Underchassis view 
shows major parts. 


Front view of test- 
er shows controls. 


bands merge to form an audible tone 
Trimmer C controls the modulation 
If its capacitance is too nall, the 
generator put out an inmodulated 
(CW) carrier. Capacitance shou be 
increased until reliable modulation ji 
obtained over the entire dial 

An i.f. generator should have some 
sort of attenuator. Unless the output 


voltage can be controlled there is no 
way of estimating stage gain or overall 
sensitivity. Controlling the i.f. output 
also permits testing high-gain i.f. strip 
with the a.v.c. off, yet without over- 
loading. The _ potentiometer i the 
attenuator in this circuit, J1 the vari- 
able output terminal. For stubborn 
sets, those badly misaligned or in a 
poor state of repair, there is also a 
high-output terminal, J2. 

An a.f. tone is useful for testing a 
radio detector, audio stage or speaker. 
It is available at terminal J3 and is 
generated by the blocking process 
Headphones may be connected in series 
with the tone signal to check for open 
circuits. Since audio passes through a 
capacitor, this test also shows whether 
a capacitor is normal or open. The tone 
will vary with the value of capacitance 
in series. The normal tone from my 
tester is about 400 cycles. With a .005- 
uf capacitor in series, frequency in- 
creases to about 1,000 cycles (and be- 
comes weaker). With 150 suf in series 
the tone goes to about 5,000 cycles and 
becomes very weak. A shorted capacitor 
gives the same indication as a closed 
path. An open capacitor will interrupt 
the path, so nothing is heard in the 
phones. 


This audio signal is only a fraction of 
a volt and is safe enough to be used in 
any circuit including those using tran- 
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Parts for radio tester 


I—270,000-ohr w 000-ohr 
Sentiomete tors 
50-yuf mica tors 
transist K 8.mh 
| 5-mh V hoke. TY 
width et ‘ switch 
3 acks has x x 
nche test ws plug 
(use st Jed le 
C¢ I é ned 
to the f r ible 
‘ the cde 
¢ ines 
, { t ne 
n } 
EA 
ag 
M A 
en a +L 
f , ry , 
x 4 y 
Sade Sv 
oO BMH 8 $4 = 
= i 
at 
yo = x 
= 2 
im Y ~ u 
+ ‘ft + + * 4 


Schematic diagram of radio tester. 
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12$Q7 


eee 


AMPLIFIER 







side view shows all 


components mounted. 














SPRING 


DRIVER 


TRANS 


BUILD THIS SIMPLE 








ECHO UNIT........ 


HE listener can generally hear a 


ertain amount of echo effect in hard-walled chambers, planned 


most popular commercial record- ment of microphones and special elec 


ings made within the past few’ trical devices which simulate an echo 
yeal This is the result of a record- by delaying the sound echanical] 
ing technique which, not too long ago, before it reaches the microphone. The 
was used only to create novelty effects. sound-delaying mechanism often 


The recording industry has discovered metal spring or network f spring 
that his technique, when skillfully with a driving unit at one end and 
handled, can make a recording sound a microphone at the othe The uni 
cher and far more interesting than described here is based on t} method. 
yider methods where reverberation was The unit (see photos) I ts en- 
purposely suppressed tirely of such easily acquired ite as 
This echo effect achieved by sev- a screen-door spring, a d ecording 
s 


YW MAA 


* 
_ a | ——— r a r 
Tt 
a LL ~ 
<< +> - —~ 
¥ * -_ ~~ 


Fig. 1—Block diagram of apparatus for producing musical echo effect. 
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NOTE: One side of the pickup lead and the 
control jack are “‘hot” to ground. Terminals bw ie eens al 
must be inaccessible and shielded leads and —— . } 
jack insulated, to avoid possibility of danger- TVA a a SN + 
ous shoc é EE TEXT 
——— $$ —____—__— ———— = 
Fig. 2—The echo amplifier—circuitry within dashed lines has been added. 
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eral methods, including the use of actual 


hows the | 
init (Only the 
within the dotted line 
he driver is a ] 
netic type disc-recor 
re connected 
peaker of the amy 
origil il sound is being 
of the norma 
fairly low 


test for the required 


one end of the spri 
noticing how far the 
he farther the spri 


own weight, the 

echo effect proaucea rhe 
thi init is approx 
diamete! and ] foot 
stretcned 


The microphone (} 
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Fig. 4—Diagram shows how spring | 
attached to its shock mount supports 
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Phono amplifier, @ Underside view of : 
terminal strip and the phono ampli- . 
output transformer fier and the at- t 
mounted on top. @® tached subchassis. echo 
cI i 
| 
cha é 
TONE CONTROL (Fi 
eck 
Cat 
ne 
( 
Bi: 
l } The 
> = The 
+ f us i ( 
~ ™ ' ar 
Wz aa rt 
\ “ 
Ly 9X . \ ¢ A=) — é 
men, - Ym 1 ae LASAL : 
S ee I f 
J . [ I 
a a 
7 a oa 
— a | 
Fig. 5—Cross-sectional view shows method of shock-mounting echo unit. ‘ 
T} 
particular type of pickup was chosen n 
Parts for echo unit because it has no direct mechanic: 
5 2900 2790 0 me ae “ . be 
Resistors: |—220,000, |—270,000 oh !—! megohm, contact with the spring and therefore 
2 watt; I1—3,300 ohms, 2 watts 125 ohms 0 : < 
watts illows the spring to vibrate more freely ay 
Capacitors: !—.00!, |—.005, I—.05 pf, 400 volts ind prevents any damage to the pickup 
ae f SO volts. electrolyt a . . : 
ay HT, Ov . y n case the spring hould vibrate exce 
Miscellaneous: !—a d phor amplifier . 
2AU6 and socket; I—screen-door spring (see text ively. 
w-impedance disc-recording head | 0 The recording head, or driver, i 
ohm magnetic headphone; | tput transformer t¢ ‘ » 
natch SOLE: t—2-terminel barrier sitio. 2—rubber energized by the output of a standat 
shock mounts; !—subchassis (see text); * bber amplifier and the resultant vibrations 
nch grommets: | > x 3x 20-inch plywood mount : 
ng board: 3—!/y-inch rubber grommets; |—cabinet are transmitted through the spring t 
for mounting unit the pickup. A stiff piece of wire, extend 
ng from the needle chuck of the recor 
ard 1,000-ohm headphone unit with it ng head through one end of the spring, 
cover and diaphragm removed, the provides the necessary mechanical 
pring replacing the diaphragm as the coupling. The voltage generated in the : 
vibrating element. It will probably be pickup by the vibrating spring is then De w 
necessary to do some experimenting to implified and fed to an auxiliary 
determine the spacing between the peaker which operates simultaneously \ mie 
spring and the pickup. I found that with the one to which the recording 
the most gain could be had by letting head is connected. The echo amplifier 
the eyehole at the end of the spring is a standard a.c._d.c. phono amplifier — s! 


rest firmly on the phone casing. This modified by the addition of an extra } 
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the fan who ha 
into a commercial a 
eral Apparatus Co, } 
a > oped a solution to 
- + 8 20K » ° 
WAC y 25 25 _ 25 am form of a variable 
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* = form.. It is inserte 
amplifier and hig! 


Fig. 1—Schematic of the Van-Amp, a low-level variable crossover network. amplifiers, each driv 
amplifiers, eac d 


to its range, power! 


impedance. The cre 
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( amplifiers with input 
tinct: ic: 500,000 ohms or mort 
i Individual level cont 
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— SAMS for the desired balar 
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Fig. 2—Schematic of the speaker-saver circuit in the Scott 265-A. ; , 
system, the setup 
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Opposite page — Front view of the mine 
General Apparatus Van-Amp. Below plate ent R 
—Rear view of the crossover network. and sets the 608 
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Transistor phor 
that a fixed ,200-cyel ere over net been set by i preset val ‘ t ’ +} 
work is used between the tweeter and A constant voltage type of el ! 
mid-range speaker. cally regi e¢ ipply i f 
} and reen of I 

Circuit of the Van-Am naratiel’ 1614 output tab 4 6080 6-H 

The variable crossove networl ow-mu twin-tri n HAS 
! nearly complex a me of the ] ised as a series regulat The 

mpier pnono preamptiine nd e¢ tive plate—catl 1¢ i t 
IZ HAVE oltaye fe \ paralleled ot tne 60a i 
the ir t sta feedit he higt ! iriable resistance in seri vith the B 

frequer channe Phe t plu ipply to the output stag lr} 

n apnea ere } : fective ré tance dean 
frequency level contre tl and R2 n is on the 6080 gri r} ! ! 
} ( The imn tnese nt controlled DY the pentoage 
feed th rids of cathode fe ve 1 GAMS& (Vi-a) that op é é 
V2-a and V2-t control tube in a conventional voltage th 

The frequencie are parated by regulated supply \ 
variable | ! il V-] ! f The 390,000-ohm resistor R the 
tween the cathode Te \ i? t plate load for Vl-a. The vy tag | | { 
output ter nal Eacl filte? ] ( across thi resistor determine ne 

yned for a slope of 12 db per octave voltage and voltage output t 08 
The cutoff frequency for the high-] The 1,000-ohn potentiomete! ! i 
filter is controlled by R38 nd R4 ar cathode return of Vi-a é ne 
the frequency of the low-pa filter b and the limiting leve When tl N 
R5 and R6. The control ire vanged ibrated control et for a ‘ ‘ 
and wired the cutoff points of the 

ilte? increase and decrease togethe) 

The power upply is convention: 
using a 250-volt 25-ma transformer it 
a half-wave circuit. Fixed bia (24 DYNAMIC PICKUP 

P } > 1) 22/50 PHONO PREAMP ! 68K re 
volts) for the cathode-follower grid a eee ee gts 6C4 
and the tube heate) is obtained fron le cy +t 
a tap on the bleeder acro the output ee pt, 3 2s ' K < 
of the supply. gees — ™ z - 
. . A+ “+ MWA 

Speaker-saver circuit : 

The voice coils of expensive low 3 5 32 ‘ r 


wattage speakers can be quickly burned 
ou if we are not careful to monite 
the output of modern audio amplifie? 
delivering 20, 20, 60 or even 100 watt 
Realizing this danger, E. H. Scott | 
included in the model 265-A_ 65-w 
amplifier a unique continuously vat 
ble “snubber” circuit to reduce tl 
possibility of speaker dan e by 
tained overloading. The speaker-save 
cire i hown in Fig. 2 t operate 
by reducing the power amplifier plat 
ind screen voltage, and tl the 

put whe! t exceed eVE vhich } 


FEBRUARY, 


1956 





Sa > 
— “nie ames 
~w - 
i a: 
Cow 3 
-_— hee a Jag ls 
Vey al 
Lf £ ie 


— 
= 
—— 


Fig. 3 

diagram 
amplifier 
2N104 t 


Schemati« 


of a 
using 


ransis 


pre 


VY 


+} 


$ 3 3 +4 A + 
~ 4 5 n 


< 
. ~ - 
Ss, = 
> 
<- 
> 
baa . 


w 








AUDIO—HIGH FIDELITY 


ground. In Fig. 4-a the 
is applied between the base and 
emitter and the output is taken off load 
connected in series with the 
the 
Except for 


irectly to 
input 


resistor R 


and 
reversal in 


collector 


the 


between 


emiutte? 


power-supply polarity, this circuit is 
the equivalent of the vacuum-tube 
amplifier in Fig. 5-a 

is 1 not alway practical to use a 
grounded-positive supply so the sim- 
ilarity of Figs. 3 and 4-a may not be 
immediately obviou However, since 


the emitter is common to both the input 
ind output circuits, we conveniently 
ca th arrangement a common- 
f é circuit me 4 now readily 
identified as such regardless of powe) 


arity or ground is 


pply pol 


onnected 


Since the circuit in Fig. 4-a normally 
é a grounded-y tive ipply, a 
lificatior was made in the pream- 
fier (Fig ,) to permit the ise of 
the grounded-negative supply, used for 
the cuum tube in the rest of the 
! t The basic ! it modified for 
i grounded negative pply 1 hown 
in Fig. 4-b. In thi reuit and in Fig 
oad re tor R l transferred to the 
emitter if of the battery and the 
ector al negative end of the battery 
" rounde This corresponds to the 
common-cathode umplifier shown in 
Fis b 
The transistor (Fig. 3) is biased by 
the ent flow tt wh the 100.000- 
e tor il il irrangement analo- 
t ithode bias in a vacuum tube. 
rh ncrease the base current and 
ve the input impedance to provide 
1 better match for the 1.5-ohm dynamic 
pickuy lr} low input impedance also 
enal the trar tor to handle large 
nput signal voltage vithout clipping. 
The pickup is connected directly be- 
tween the base and emitte o the circuit 
not degenerative 


A ft nearly 20 years, wired-wireless 
er-current ntercoms are stag- 
ng a comeback. In this system, each 
tation 1 1 radio transceiver with a 
irrier frequency usually in the range 
f about 100 to 400 k The radio sig- 
il trave from one tation to the 
the ilong the power line o no addi 
nal wiring is required. In addition 
» normal applicatior ich systems 
ire ideal for baby-tending in large 
nome ipartment ind other locations 
vhe th tatior re on the same 
é the pow n¢ distribution 
T mie 
Phe del RF1 Com-ette, made by 
Web r Electri 1 typical system 
I ting of two r.f. transceivers, each 
ne the rcuit in Fig. 6. The selector 
‘ I normally in the LISTEN posi 
re . the lit j 20 Ip fe) receiv- 
ng Thr Ving tne vitch t TALK or 
MCTATE nverts the circuit for trans- 
ttir The switch loch n the upper 
(DICTATE) pe tlor o the unit can 
b d conveniently for dictation o1 
) r ring ound at a remote point. 


is generated 
( lapp 
frequency is 
but it 


The r.f. 
by Vl, a 


oscillator 


carrier signal 
50C5, in a 

circuit. The 
factory set at 175 ke 
varied from 175 to 

adjustable slug in coil L1. 
When the rALK or 
DICTATE, the speaker serves as a 
phone working into the grid of 
triode-connected 12AU6 
The signal is amplified and fed to the 
grid of V2, used as a Heising modulator 


modified 


can be 
280 ke with an 
oscillator 
selector is set to 


micro- 


a.f. amplifier. 


to modulate the plate and screen volt- 
ages of V1. 
When the selector is set to LISTEN, 


the incoming signal is tapped off the 
power line and applied to a germanium 
diode. The signal is and the 
and d.c. directly 
coupled to the grid circuit of the 12AU6 
audio 
A positive 
B supply and fed to the cathode of V3 


detected 
audio component 
stage. 


} 
voltage is tapped off the 


through a 39,000-ohm seri resistor 
and the 500,000-ohm quelch control. 
PNP 
—— +—r < 
=f zs 
? Re ' 
eS + 4 





| Q PUT 
t+ wri bs 
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Fig. 4—Basic transistor circuits. 





control permits the | tive 


This 


on the cathode to be varied from al 


volts to control tl pal 
The control is no 
biased to cutoff by the 


The 


3 to 24 
stage. 
V3 is 


its cathode. 


vermal 
detector is connected di 
grid of V3 and is connected t é 
a positive voltage wher 


being received. The in 
sufficient positiy 


overcome the « 


provides 
yrid to 
cathode and permit the stage t I 
with normal amplificatior 

The output of the 12Al 
by V2 to develop an aud 
modulation choke L2 rh 
tapped off and applied 
primary winding on the ft 
The 0.47-xf capacitor prevents tl 
voltage from being short 
through the transforme 
level for receiving i 
ohn volume 


primary. 


control 


o— 


4+ * 
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oo + —- - 
a 
- ’ 
———-@) 
(Jp 4 + it 
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Fig. 5—Equivalent circuits for Fig 
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HE Ampex stereo system is the 

first thoroughly practical complete 

package compact enough for any 

home or apartment, simple enough 
to require no spec ial skill or idgment 
in installation and capable of providing 
a dramatically succes il demonstra 
tion and fulfillment of the realism 
promised by proponents of stereophoni 
sound projection, 

It consist of two 620 amplifier 
loudspeaker and the new 612 tape 
playback mechanism. It omplete 
nothing but stereo tape is required to 
provide stereo sound—and vailable 
either in three small portabl ( 
(at 5694, see photograph below) or il 
handsome cabinetry ( $699). In either 
form the system will occupy far le 
spac than any really adequate ngi¢ 
channel! hi-fi system. 

The 612 tape playback uses the same 
mechanism employed in the 600 tape 
recorde? but with no provision for 
recording It has a single half-track 
head for normal tape and a double 
half-track head for stereo tape A 
switch provides a choice of either stereo 
or single-channel operation (even with 
stereo tapes). In the stereo position 
each of the two amplifier—loudspeakers 
is fed independently by one of the half- 
track of the double head In single 
channel operation both amplifier—loud 
speakers are operated in parallel with 
input from the single head for greater 
output reserve and a wider Spreading 
of the sound source. 

The 612 will handle any available 
7%-ips single-track, double-track nor 
mal tape or stacked double-track stereo 
tapes. It will not handle staggered 
stereo tapes nor 3%4- or 15-ips normal 
tapes. It plays back NARTB equalized 
tapes within 2 db from 50 to 12,000 
and within 4 db from 30 to 15,000 cycle 
The only criticism I have is that the 
acoustic noise from the motor and drive 
is rather high with the result that 
unless the 612 is placed out of hearing 
range or covered—the noise ratio at 
low listening levels in a quiet room is 
a good bit higher than with good disc 
playback equipment. The 612 can be 
FEBRUARY, 1956 
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Ampex stereo system; 
Pro-Plane Prismatic I 
ipeaker rVITCH) 

By MONITOR 


purchased separate ly To) t 


ventional hi-fi systems 





stereo installation 





Pro-Plane Prist eaker system 

To summarize my evaluation of 620 
amplifier-loudspeaker in the October, 

1955, issue: Although not in the same 

class as the best space-is-no-object sy etts 
tems, it provides possibly the highe 

fidelity per cubi¢e inch of space occupied — 7 

and an overall quality w I ‘ 

high-fidelity tanda 

needs. 

T he System ait Vel a venulne tereo- 
phonic effect with the best tape 
rooms ranging i fro. ; % 

14 x 25 feet. The IS1OT h I 

that the orchestra n the sa ! 

and with most tapes, that some it 

ments are on the left, some on the right > H 
and others in the middle I nern ¢ ‘ 

adjusted and positioned properly, the 

stereo effect i fairly independent of 

the position of the listene) t is not 

necessary to sit rigidly in one critica I 

spot as has been the case ith many } 

previous improvisation thir n 

angle of about 45 on each side of 

center the stereo effect i maint ne I 

toa degree which depe na on the tape 

itself. The system offers no problems ! nm « é t etfs 
either in installation or adjustment I 

Anybody who can follow simple inst) f 

tions should have no trouble hieving i 

good results. recomme! 

The Ampex demonstration tape pro- othe my ne ( 
vides three modes of sound: 1. single has a good t he ‘ 
channel with a single sound source; of 
2. single channel with two spaced sound 





Ampex stereo system 


Three-section 
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( r ig Oo 
y ’ + hi ad he 
t Y respect 
f ten which 
ef t f the 612 
‘ the right to 
r ‘ he left 
tne ne er ba ana 
I i better speaker 
ad ict Tt to 
' o the Fo) 
i nce f d imila 
he tere ) effect h it 
combination of volume 
is found, it will hold 
t I W nave some 
the Ampex system 
have For one th ing 
t not the same on 
. A A A 
7: 4 
4 
shows the construction 
na é W ne 
t n the right and, 
f pon a tape with 
n which the polarity 
ection to another 
fference in tonal 
I I | e strange 
¢ tympanl ind 
( the big speak- 
iir of tympani in 
nent reg te! the 
t a ite inother 
e |} 
f in< i 
\ ippear t 
Y T ‘ oe ] 
the re t n my case 
re pectacular stereo 
the two 620’s and far 
than with the single- 
alone In fact, I 
etter tereo this way 
mbination of two big 
I tried to assemble. 
ifident that those who 
ng the 612 and a single 
esent systems take only 
fe 
I sil whetted the 
reo I ink I have the 
f pointing out to those 
erienced stereo sound 
ts as well as virtues and 
"A be happier with it 
ngle-channel system. 
example, will find the 
ts high distracting to 
fon A few who 
nst ition have com- 


because the 





ear Was not accustome t the W t 
of dealing with the additional stimuli 
(and quite possibly because the room 
acoustics were not correct) 

Furthermore, to obtain the sense « 
directionality, the miking ose-up 
and when played back the home the 
listening perspective Is very Ke t be 
that of the first two or three rows in 
the auditorium and, in a na oon 
even in the middle of th chestra. Th 
perspective will not eem i real ind 
satl factory to some as te ther Als 
stereo recording tl ! t niancy 
and produce ome starting ind even 
ridicuiou effect (set New «: rd 
page 102). Finally, some people will 
question whether stereo ! luction 1 
in fact any more tl mensional 
than a uperb ngle-cl ne vstem 
Though stereo doe pread the orchestra 
= T : 

v4 
| 

eo 2m : om 

foe 1/4 


Pro-Plane Prismatic | enclosure. 


out from right to left t I t 
cases to do this at the exper f depth 
With most tapes tne rchest ee! to 
be stretched out in a sil How 

ever, though even the | ng har 

nel system does not spread the nestra 
out much horizontally, it ipable of 
a notable distribution i tr " f 
one were listenl! t ne trom 
one end instead of the f 


Pro-Plane Prismatic | speaker system 
The 
phe 


box enclo ing ne 


to on page 57) 1s 26 inche ng, 10)! 








and 14 deep (a little more than 2.5 

feet in outside volume): the net 
price is $79.50. Though tl places it ir 
the category of small, co t nd WW 
expensive systems, its pert nee will 
stand comparison’ witl very much 
larger and costlier one or example, 


the deep pedals in Cook Orga Sym- 


phon / Hall, which even I yme very 
big systems tend to sound rathe ike a 
pair of pants flapping on a thesline 
in a stiff wind, come through nicely and 
with enough floor vibration to provide 
an excellent verisimilitude to live 


sound. Again, the very big w but soft 
drum in the Vanguard re 
the Strauss music, which disappears er 


tirely on many systems, iudible, al 
beit it sounds as if the diaphragm had 
been tightened. It dos a joD on all the 
pere ussion records in my llectior 


which should make 
and the owner proud. Even Thunder- 
storm and Eartha ‘ake are impre ve 


n other words, the system not only doe 


not produce any ign 
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] t th 
iCal 


values, 
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BUILDING A 


SY Bi 
BOFFLE 


HE speaker housing to be described quencies this cancellation does not ir 





nere not a stunt, not an atte pt as the wavelengths of the higher fre 


to have something different f lif quencies are not appreci 

ference ake produced it ( with the size of the peakel 
type many years ag and since ther At low frequencies, however, the wv 
it has been developed and improved length can be several feet, 
It was an attempt to solve the problen vice must be used to separate the 


of how to house a high-fidelity peaker radiation from the back; I 


o that the ound coming from. the is called a baffle 


economica pame, l! tern 


ill like it best, not because I tl ht consumption of materi 
0 { because I I I However baffle are l 
coloratior to the reproductior mber: cuttir circle meal \ 









es lt) LL 4 


so oO 






r > > + f ei 4 
| | pet tet Pa 
bt] ERS 


om ee ee SS 









Fig. 2—Nodal lines in a baffle. 1 indi- 
| 1 Wi | | cates fundamental with no node; 2—7, 

a aa UU 50 K second-harmonic nodes; 8, third; 9—12 
—_ fourth; 13-16, fifth; 17-20, sixth; 21, 

Fig. 1—Bass loss with finite baffles. seventh; 22, second to seventh harmonics. 
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ghtening or ickening the mem- 

rane An untunable drum, such as 

he big drum of a bra band, emits a 

ndamental frequency determined by 

he ze of the 1 it predeter- 
if T ] ; 





























( ed peaker I I 
The nagnit e of the harmon ae- 
el ym the for vith wi h the men 
yrane h been hit. By the ime argu 
nent the flexir if a speaker baffle i i 
inction of the wer applied to 1t Dy 
ne I ver teé I tne peakel Har 
Y I if tne I ral fur il ental 
esonant fre f the baffle develop 
ng nodal lir the baffle (Fig. 2) 
| he fundar 60 eveles the se 
I i ! I { tne third LSU il l 
I he t Te \ I l¢ ometning 
ke the ‘ ketcl] n the figure with 
I ese! »p to the eventh 
! y ht the flat baffi 
‘ nt i ( box, the front and 
ne 1¢ vi 7 a l¢ if mewhat 
’ i? ‘ eac! f the element 
f the b elf membrane. The 
T r vVeVve Y T 1! edu 
if ! é nree edgy 
' ed hox ’ 
red n tou! ne ! 
‘ hye ident i x 
Ose Dox put A I I 
four 7 each other but 
ffer from the 1 f the front. How 
ich effect tl n } ¢ n moothing 
the overall re I ili t impos- 
hle to estimate , il lar box will 
give different n« itterr I , 
»» and bottom and side 
\ imir now, the desirability of 
iving } x rather thal i flat baffle 
oth for coustic and convenience rea- 
, vhat rt of box It t? Baffl 
P the equ nt ze of a box is 
iain the rtest | ble | 
he front of the eaker to th 
the back is open. If the back is closed, 
n, In theory at any rate, 
le. But there 1s a very 


between this sort of in- 
a real infinite baffle such 


1 room with a hole in it. 





be a complete insulato1 
gainst sound of any frequency and 
iv@nitude and it must Impose no re- 








Fig. 3—A single screen on its frame. 
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straint on the speaker mounted in it. 
Moreover, the interior of the box 1 t 
not reflect a sound wave f iny tre 
quency, otherwise curious effects o1 
speaker performance will | I ed. it 
aoes not req lire m ich t! ynt t i} 
gest that a box havir cl esirabl 
properties would be extre vy difficult 
to make within reasonabl menslor 
There is a further ser nag 

The air contained within the box 1 
compressible but it i elastic. If 
the diaphragm of the eaker move 
backward, the air within the box will 
be compressed and will tend to resume 
its natural volume by } ng the cone 
forward. If the cone move forward, the 
air will be rarefied and try to re 
ime its normal volume ng the 
cone back. It might be tl ht that the 
cone movement i ( ma that tl 
could be ignored, but } il test 
pro r that + ( nr it ] tT ¢ + ot 
mounting a speaker ir i box 
to raise its natura ‘ ! equency 
because the sprin é he air 1 
idded to that of tl € per ( 
and the big we! the ( ne . « the 
effective raising of the nt fre 
quency of the speak 

Further drawbacl hat t, the 
air contained within the box ha 
own natural resonant frequency, 
ally called air-c ! esonance 
which will be added to the tic out 
put of the speake i I note ra 
tion; second, the nd reflected 
from the internal 1¢ I the Dox W 
create a complex patt I eakel 
loading that still furthe es deteri- 
oration of the speaker Linir 
the box with sound-al rbing material 
cannot possibly damp le f lency re- 
flected waves because, in a r tica ay- 
out, the material is too thir the long 
wavelength of rw-fre er ound 
waves; such lining vw nly damp 
out high frequencie Ar ! ning’ cal 
kill air-column resonance, for long a 
there is unimped air ir e the box it 
will resonate at its owr equency 

A more popular type box housing is 
the phase-inverter or ba reflex cabinet. 
In this the resonant frequency of the 
air column should be exactly the same 
as the bass resonant frequency of the 


speaker. The effect will be to ne itralize 


output of the ne 


the excessive 
its resonant frequency by imp: 








Fig, 4—Frames and screens stacked. 








load on the speak 
peaker one wishe 
marked ba resonal! 
ened ba reflex | 
sound much _ bette 
powell handling cay 
at low frequencie B 
aing wi prevent il 
reflected wave n 
! etely « sed be ) 
i will noding of 
prevented vitl t 
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} ne ot co? 
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Electrical filt 
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( ecnanics) cor t 
i friction. The 
‘ tered whens 
t tment ipl ( 
( if rhe ; 
I ne of th 
I 1 surface refle 
| € ) and the f 
t material The 
( ty In absor 
I to the I 
( t low requer ‘ 
ength 
t ) rred to 
} containing a 
int by har 
ng to checl 
ind wave How 
were not perforate 
uld be ibject te é 
the whole wavefror 
tne reen and stretc! 
of « isticity, Nn fF 
the rst impac \ 
ge hole in the f 
te cleat the neake 
added a econd creer! 
hole, a third with t 
and so on. This pre é 
And as the absorpti 
th rough the filter wa 
teps, the succes 
lined up and the 
with each step. 
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Fig. 5—Cross-section of 
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That these screens do what is it with the performance of th 
tended was proved by my earlier model But if that little were trapped inside ur 
which had screens made from up the box by a solid back, there would be 
holsterer’s wadding (industrial cotton deterioration of response. { 
wool) stretched acro wooden frames. rhe outer box i best mace from re 
After ome use the layers of cotton in laminated board not le thar nen 
each screen adually separated so that thick. It should be trong at tne nt ni 
ie whole interior of the box became ince the felt on the frame imme 
full of “exploded” cotton; the energy of tight at the corne) and exert i pre 
the sound waves was truly absorbed by ure all over the sides of the box 
the cotton screens. However, this inter to damp out node Fig. 6 shows the first " 
fered with the notion of graded filte1 frame in place hard against the back of add \ 
with intervening al spaces, and a the front of the box and the peakel DY 
change was made to the kind of felt eads left trailing. These hould be du ¢ ‘ 
ised underneath carpets. This material passed through the hole of frame 2 but 
convenient to | on then taken down to the bottom of tl duce vhicl 
a burlap core, does not lose it hape box and trapped between the fram«e do not 
Compressed felt is not ! and box. This i hown in Fig. 7 which f 
nsufficient springiness, a ately ilso shows six frames in place, the five e'o00d nvel 
tne uncompre qd variety 11st tl f Fig 4 and the first of the c I I 
cheapest. A nominal thickne of g ter. Figs. 6 and how a box whicl re 
nch is about right iY 18-inch cube, o there ire eight but I tl ‘ e! 
Fig. 3 shows a single screen made up frames and nine screens (the last being ! 
ready to slide into the box. The lumbe: tacked to frame 8 and without a hole) ; 
frame is made from 2 x %-incl the box of Fig. 5 was only 15 inche 
ed tuff The frame I ! deep so there room for only seven ! 
notched to prevent slipping (the joint frames and eight screen 
need not be glued), but the joint ce | It is bece Wl prec tea I 
be nailed. The felt is cut 2 inche large that it is to is tw ( ! re I 
ill round the frame and tacked int mall peakers than one large one. t t ? 
place a hown, a square 2 x 2-inch Large speaker cones are heavy and do I 
iece being taken out of each corner to not respond well to transients; they are 
avoid overlapping. The sizes of the hol much more liable t« e out 
depend on the size of the speak put at low frequenci em t 
chassis, for the first frame must ist have an inborn tend at a \ } 
lear the largest diameter so that it fixed frequency ul 
presses hard against the inside of the column resonance ingle 
front of the box. The taper of the \ single Boffle ca more ‘ 
cessive holes is not critical and Fig. 4 peakers with a hole 
which shows a stack of five frames, for each speaker re 
gives a good idea of the sort of grada innecessary. D? 
ion wanted. The frames in this phot¢ A popular size of speaker hi ns 
raph were 17 inches overall about 18 x 30 inches and th is about 
Fig. 5 shows a cro ection of a con right for two identical speake 
plete Boffle with all frames in place ranged in a vertical pair. The frame ti 
There are two complete tapered filte) for such a cabinet would be ab t i 
ind the rearmost screen, which has no 29 inches and unle made f stror ! 
hole, is tacked to the back of the last lumber might sag in the longe: ce 
frame, the felt being cut the same é But this can be avoided by inserting ar 
the frame The depth from front te ntermediate strut in each frame U! 
back should never be I than 15 inche virtually giving each speaker t vn 
and can, with advantage, be as much a “sub-Boffle.”” Fis 8 shows a finished ! 
4 inche the deeper the Boffle the Boffle with four identical speaker unit al 
better the ba response because f connected in series-parallel. There 
greater absorption. The back is not enough room to provide for stror 
clo a olid] ince complete absorptior frames and each screen is a sheet I Te 
of the lowest frequencies is not aimed pierced with four holes, each centered eee 
at. What comes out of the back i Oo on a speaker Intermediate ipport 
attenuated that it does not interfere were not needed, 











eee , = Fig. 8—“Grand” Boffle for two, three 
Fig. 6—The first frame and screen. Fig. 7—Frames and screens in place. or four Hartley nonresonant speakers. 
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RAILROAD RADIO’S 
FIRST DECADE 








\bove—engineer awaits go-ahead signal via radio—antenna 
is above locomotive. Right—a portable two-way radio used by 
car inspectors and flagmen. 


AVINGS ir 


than $100.000.000 


operating costs of mors 


annually are be- 


ing realized by the American rail- 
roads through improved communi- 
cations. This statement 
by Richard G. May, vice 
the Association of American 
was the first public 


the railroads placing a dollar 


recently made 
president of 
Railroads 
announcement by 
val ie on 
communications. It had been generally 
acknowledged that radio, sound systems 
and expanded wire lin« 
were helping rail 
efficiently 


communications 
roads operate 
mate as to the 
number of dollars saved had been made. 

The latest available 
that 145 railroads have been authorized 
to install and operate 16,792 radio and 
inductive-carrier transmitters serving 
over 46,000 miles of 

The _ total mileage in the 
United States exceeds 220,000. American 
railroads operate 35,000 
tives and approximately 25,000 cabooses. 


more 
but no est 


figures indicate 


road bed. 
railway 
over locomo- 
Approximately 70,000 radio units will 
be required to equip all trains and right 
of way completely with radio 
munications facilities. 

More radio stations have been author- 
ized than have been installed; it is esti- 
mated that 10,000 are in actual 
service. The authorizations include sta- 
tions not only on and 


com- 


about 


locomotives 


62 


cabooses, at wayslat point and yard 
offices, but also on maintenance equip- 
ment, trucks and automobil The rail- 
roads operate thousar of highway 
and materials-handling vet é o the 
overall potential far in excess of 70,- 
000 radio units 

Therefore, les than li f the 
nation’s railroad radio equirements 


have been fulfilled almost 10 years after 
the introduction of v.h.f. radio for ich 


applications. Notwithstanding, the re- 
cent activity in railroad radi¢ grat 
fying to those in the lust The 
number of authorizatior i loubled 


during the past 2 years. 
The saturation point is far off. In 
fact, it will never be 
the replacement market will continue. 
Some of equipment installe hortly 
after the end of the war is already 
being replaced. Obsolescence and rising 
maintenance cost of old equipment will 
create a demand for newer facilitie 
The first permanent 
systems were installed in cla 


reached because 


radio 


ification 


railroa 
yards where their economic advantages 
apparent. Today, the 
phasis is on main lines where the move- 


were most em- 


ment of freight can be handled much 
more efficiently with rapid communica- 
tions. Approximately 75 of new in- 


stallations are fo1 


road ise, 


The past 10 yea 


QAWIAZANE CX pa 
PAALIO COMINUNALCEA 
allo Pall) 
, 
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Equipping train 


a new idea Wa 





Delaware, Lackawanna & W 
road experimented 
mitters to dete ’ 
of communicati 
points and moving t I 
worked with the Per “ 
on caboose-to-engine 

Ten years age 
152-162 band wa 
road applications and 
very satisfactory. TI 
quirement short ante 
dom from noise, | ite al 


range and multiple reflect 
istics combine to make v.] 
The military SCR-522 
mitter—receiver unit de 
borne applications wa 
pressed into service in « 
stallations. When it ha 
mined by field tests that 
answer, several manufa 
and started building 
for railroad applicatior O 
earliest units used AM 
excellent performance 
doned in 
of the popular deman 
fre quency-m«¢ dulates 
The first 
authorizations were grant 


+x 


favor of an FM 


permanent 


RADIO-ELECTRONICS 











kes a 
AW 
“SS 


to the Denver & Rio Grande Western 
Railroad and the Baltimore & Ohio 
Railroad. These were f 
to other 


vllowed hortly 
by grant } 
y Milwa 
ee Road; Elgin; Joliet & Eastern: Gulf 
Mobile & Ohio: Central of Georg 


Northern 


including the Santa 
ke System: Burlington Line 





I 1945 the Baltime & O g 
‘ ted tests bet n Ba 
Washington to det t 
ul t o! ! radi f I! iti 
t I ( a il la 
ii! " f high he The fe 
¢ the Seaboard Air Line R 
rie V.! 10 tor point-to-tra 
cat betwee! Atlanta i 
B ! na It wa te nd that a port 
U al ta ( vitl tna 1/10 
itt rf. power output operated ir 
nt ) inication with af tatior 
Ss mi al However, tl es not 
in that the low-power unit will pro 
le ich excellent rang inder othe 
han freak or ideal condition 
Several manufacture ent « - 
erable time and money during tl 
irs of railroad radio in deve 
i litable pecial equipment and 
emonstrating that radio was a reliab 
ea i train communication and tn: 
ec ic advantage were worthy 
t ‘ y re | it y 
It ( ale application did _ not 
1?) t liate ana TO! vel ist I 
) reason The railroad first ! 
» be onvinced that radio could be 
istified economically i the face of 
ong-established operating and _ labor 
cies. Secondly, they had to be a 
ired that the equipment would perfor 
idequately with reasonable maintenance 
nd that the manufacturer would re 


nain in the railroad radio busine on 
1 permanent basis to stand by his equip 
nent The railroads listened and 
vatched several companies enter and 


leave the field. 

By 1949, railroad radio was expand- 
ng on a serious basis. -The Chicago, 
South Shore & South Bend Railroad 
installed along its entire main 
line, permitting headquarters personnel 
to contact all freight train crews and 

aintenance personnel instantly. The 
Erie Railroad has since equipped its 


radio 


1956 
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Above —Communi- \ 


cations system in 
caboose. 


Right — Railroad 

way-station opera- 

tor talks via indue- 

tive carrier com- 

munications sys- 

tem with the crew 
of a train. 


tine ain 11 fre Chicago to Je 
( ith radio fac vy | 4 7 

\ ia Railroad i ! 1 } 

preat Inductive ( d + 
G it Norther? n th 
extending radio a hundy 
( In ime it ! iirle ar inta 
area It serve Phe ist ‘ 

ww in servies mpre * 
Railroad equipment 

To meet operati requirements tt 

pment in a locomotive may 1 +, 

operate on two or three channel hic 
are ected by a switch on the ick! 


box. One channel may be for commun 





catil with vard offices, a second for 
contacting the dispatcher or wayside op 
erators and a third for caboose-to-engine 
nd train-to-train communicatio1 In 
caboose two channel usually iffice, 
one for caboose-to-engine and one fo 
oint-to-train nd train-to-trai col 
Yard syste! pene rally 1 a nye ie 
ase radio station operate rr a 
emote control point and one 01 ore 
dispatch points all interconnect I 
wire lines. Where range requir t 
are short, and they generally are in 
yard service, individual portable sta 


ions like the RCA CTR-1A may be 
installed permanently or temporarily as 
on the 
clerks and othe r supervisors. 
able unit is independently 
Wire lines are not 
vidual base stations may communicate 
with each other as well as with engine 
crews. 
On the’ 
radio 


required desks of yard masters, 
Each port- 
operated. 


required and indi- 


line and on branches, 
installed by 


main 
stations are 
many railroads for providing contact 
with the crews of moving trains and 
for emergency point-to-point communi- 


being 
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Fig. 1—The layout of an inductive-carrier train communications system. 


some othe. 
the Gov- 
from 


making use of these before 
services attempt to pressure 


ernment into taking them away 
because of 


the railroad nonuse, 


Railroad mobile radio units are avail- 
able in two distinct types: single-pack- 


age sets and three-package combina- 


tions. In 
transmitter, receiver and power supply 


the single-package type, the 


chassis are bolt« together and enclosed 
in a single metal cabinet. The three- 
package combinations consist of a sep- 
arate transmitter, receiver and power 
supply in individual drawer type en- 


] 
ciosure 


FM is universal] ised 


anda recel 


Transmitters 


ers art e¢ ined and crys- 





tal-controlled rransmitte power out- 
put rating run fro 10 to 350 watts 
although 60 att init are available. 
teceiver sensitivity i n the order of 
1 microevolt for 20 db of quieting. 

Inductive irrie? tral! communica- 
tion te (I 1) which operate 
on frequenci between 75 and 200 ke 
depend or a telephone vire 
lines to act a onveyors of the signal. 
Wayside tatio are directly coupled 
to the wire line vhereas mobile units 
are coupied I! t (the transmitte 
feeds current the 1 nductivel 
energizing i ) large 
loo} ante ger a Ise¢ on 
cabooses and | otives 

The main advantage of inductive- 
carrier syste Is their extended range 
far in exce ( that obtainable with 
v.h.f : te However, inductive- 
carrier moblie units require more powel! 


more costl 
and 


stations use 


than v.h.f. radio and ar¢ 
More than 90 of 


engine communicatio! 





trail yard 


v.h.f. radio; inductive carrier accounts 
for less than 10 Both systems pro- 
vide excellent c¢ nunicatior 

Most diesel-electric locomotives have 
64-volt storage kept charged 
by an auxiliary generator. Some, how- 
ever, use 32- or 110-volt batteries. Radio 
equipment in a diesel locomotive is 
powered by the battery and installed in 
nose of 
the locomotive, under a seat or in the 
depending upon 


notive or the preference 


a shock-mountes rack in the 


engine compartment, 


the type of loc 


of the railroad. The available d.c. is 
converted to a.c. by a vibrator type 


motor 
radio equipment 
locomotives is designed 
source although 
one manufacturer has introduced a 
unit with a vibrator type power supply 


inverter, rotary con 


ol et. "Most 
(Fig. 2) used i 


verte! oO! 


generat 





to operate from an a.c. 


64 


for operation directly f a 64-volt 
battery source. 

Two types of axle- generators 
are widely used: d.c. generators and 
a.c. generators with rectifie) The d.c. 
generator is a standa) evice widely 
used in passenger-cal ervice, The 
alternator-rectifier syste newer and 
popular in caboose ap} it It con- 
sists of an alternator th a rotating 
field which supplies three-phase a.c. to 

x ANT 
SPKR 
4 = ¥ ad 
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L | TRAN BATTERY 


Fig. 2—Basic requirements for loco- 


motive or caboose communications. 


a selenium rectitf irn fu 
nisnes d. to the Datt I ul load 
rhe ise Ol alr-d f ! to) fo. 
battery charging a ering radio 
equipment has been t Ros 


Lines. Air is obtained from the 


Island 


brake system with safet es pre- 
venting brake troubl 

The caboose presents ; blem_ be 
cause it is seldon with a1 
electrical system. Thu ne nstaliing 
radio, it is necessary t ovide electri 
power. Internal ce pDustio. engine 
driven generators were tried but most 
have been discarded in favor of axle- 
driven generator and batte: ten 

Cabooses are being equipped with 12- 
or 32-volt electrical t A fe 
have been fitted with 6-volt battery 
systems but the slightly increased cost 
and operating advantages 12-volt 
setups have caused most railroads to 








Transmitting loop 
on locomotive roof, 
receiving inductor 
on opposite side. 


specify the higher volta \ 
electrical system i ar to t 
a conventional passenger coac} 
erator is driven by the 
a belt drive system. 

A 12-volt Syste! 
when only the radic 
minimum, if any, 
When 

») 


are greater, 52Z-volt 


+} 


operated. 





desirable in caboose catior 
With a 12-volt el 

radio equipment t 

directly from a 12-volt 


}2-volts d.c. is availal nve 


rene 


ally used with a 
equipment, 

Portable pack set 
abooses in lieu of reg 
railroad 


radio equij 
installation of electrica 


he conductor may 
ith his pack set but 
vattery life, he 
ransmissions from the 
pack set 
not permit wayside 
conductor directly. Ir 


usually 


- 


thermore, 





alerted 


vhistle or other 


notified to turn 


idequate 


The antenna us 





eC ca norte 
ecifically for limit 
4 loudspeaker, | 
init are installec 
convenient to tI 
tl In the case 
tive vith a 
istomary to equiy 
te, independent 
¢ road insta 
n eact ip wit! 
for both. Thi 
nterconnecting 
motive Failure 
onnector vhen 
init na re iltec I 
tne init are sepa 
other combination oO! 


may be left without 
The railroads have 

able experience t 

even faster expar 

Labor no longer Ik | 

job snatcher. Instea 

are more comfortal 

cause radio save 


hette) 


employer in a 
tion which means mor‘ 
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V-7A VACUUM TUBE ee Easily the world’s largest WA- P2 HIGH FIDELITY PREAMPLIFIER: T 
elling VTVM. Features peak-to-peak scales—etched metal est selling s hi fi prez —. kit. Fe 
circuit board—1 precision resistor full wave rectifier and ization, 5 separate switcl lected i il 
AC input circuit—reads rn ind peak-to-peak AC, DC, and pre-set level control beautil 
hn quality comport t 
O-10 LABORATORY TYPE lesan The world’s largest HIGH FIDELITY AMPLIFIERS F Heathkit M e 
elling oscilloscope kit, and tl uccessful oscilloscope m at ices ra $16.9 t 
in history. Designed « metod for color and bl: arg range f) as 7 to 25 watt 
white TV rvice k. It ) megacycle bandwidth and new 
300 Ke weep generator readily qualify it for laboratory DX-100 TRANSMITTER: A 100 watt phone ar CV 
ipplication Feature easy-to-assemble etched metal cir- mitter, offering the greatest d f e in the 
cuit board construction ham radio field t 


Cheam Dollar Value Through isear: To. You Selling! 


ONLY CAN GIVE YOU ALI 
OF THESE DISTINCTIVE ADVANTAGES! 


» The Most Complete Construction Manuals for Easy Assembly. 


» Originality of Design—Developed Through Pioneering in the Kit Instrument 
Field. 


—————) Greatest Dollar Value—Finest Quality with Real Economy. 
—_———————} Direct Contact with Manufacturer—Lower Price, Guaranteed Performance. 


—_———— Etched Metal, Prewired Circuit Boards—Save Construction Time, Improve 
Performance. 


» High Quality Standard Components for Long-Life Service. 


of Daystrom, Inc, 
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HEATHKIT QUALITY 
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MODEL prehensive step-by-step assembly instructions 
large pictorial diagrams and assembly 
Proven performance through the product 
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Htewithi LOW CAPACITY 
PROBE KI 
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Oo Stiithie TICKED CIRCUIT 


COLOR-TV 


" 


5 OSCILLOSCOPE KIT 


circuit en int ri 


pecial low capacity 


This deluxe quality oscilloscope has proven itself through cirveuit loadin. or dint 

yusands of operating hours in service hops and labora- iable capacitor to provide in -oae 
: a - - 7 the best in components—and the best in ont’ immedanee. waatehis $350 

Features amplifier response to 5 Mc for color TV work, a bd 
nd employs the radically new sweep circuit to provide ; 
table operation up to 500,000 c In addition, etched metal 
pre-wired circuit boards cut assembly time almost in half bh, . 

nd permit a level of circuit stability never before achieved 4) Cathie ETCHED CIRCUIT 
in an oscilloscope of this type 

Vertical iplifiers flat within 2 db —5 db from 2 cy SCOPE DEMODULATOR PROBE KIT 
» 5 Mc, down only 1 ib at 3.58 Mc. Vertical sensitivity i 

).025 volt (rms) per inch at 1 Ke. 11 tube circuit employ Extend the usefulne of your Oscill t 

UP1 CRT 1 envelope of R.F. or LF 
Plastic molded capacitors used for coupling and bypa: idio receivers. Function 
nd cabled wiring harne provided 


not signal itself 


are 30 V. RMS and 500 \ 


: i ' etect r to | only modulatior f " 
Featur: built-in peak-to-peak cali- MODEL 0-10 id not | Applied vi ‘ $350 
bratir irce—retrace blanking ampli- it a 
-pull amplifiers and siep-at- $6950 
it Shpg. Wt. 21 Lk x 
5) Hteaithic ECHED CIRCUIT 


(2) Hieatthee eICHED ciRcUIT 3° OSCILLOSCOPE KIT 


” I t little oscilloscope 
5 OSCILLOSCOPE KIT 612” W. x 1134” D., and weigh 
home service calls, for w 
This is a general purpose oscilloscope for the more usual icket for use in the han 
lications in the service shop or lab, yet is comparable Incorporates many of the fe 
» scope ing many dollars more OM-1, but yet is smaller in physic 
Feat ¢ full size 5° CRT (5BP1), built-in peak-to-peak E etc! 1 circuit boa 
tage « t i n tep input attenuator pha ing con- l re within 
| deflection amplifiers—and etched metal pre- K ertic en y is 0.2 5 
‘ 4 : 4 I sul *n r ope i 
Vertical channel flat within 3 db from 2 eps to 200 Ke, P vision for r.f. connection t 


nitoring, and ine 


julation me¢ I MODEL O 
rate iny feature not expected t $2950 
this | > l. 8-tube circuit feature e 


pe 3GP1 Cathode Ray Tube 


9V.1 inch, peak-to-peak sen- MODEL OM-1 


it 1 Ke. Sweep circuit from 20 S 950 
)¢ A scope you will be 4 A 
wn and Shpg. Wt. 21 LE 


A Subsidiary 
HEATH COMPANY atonaomated BENTON HARBOR 20, MICHIGAN 


of Daystrom, Inc 


b6 RADIO-ELECTR 

























DESIGNED FOR YOU: Heath Company test 
equipment ts designed for the maximum in con 
entence. Besides being functional, Heathkits rep 
resent the very latest in modern physical appear 


ance, and incorporate all the latest circuit design 


features for comprehensive test coverage. 
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Oo Stidthie ETCHED CIRCUIT 


“luce WOLTMETER KIT 


A ( 








&) Sieaithee ercued circunn 
RF PROBE KIT 


Lt esistance 


$350 


© Pteidthie ETCHED CIRCUIT 


PEAK-TO-PEAK PROBE KIT 


k 200 pa me 


$550 


8 Stuadthie 30,000 VOLT D.C 


HIGH VOLTAGE PROBE KIT 


<2 atic pene MODEL V-7A 
1 physical « ction. 1 > 
esistors for utmost ace Shpg. Wt. 7 Lt 
} 


2) Steidlthie 20,000 OHMS VOLT 
MULTIMETER KIT 


$450 


J / f/f 
MM il } < in ide servicin 6) VVtathte 
Vy in the service 
Combine ittractive phy il ppearance v HANDITESTER KIT 
functional design. 20,000 oh1 v. DC, and 5000 ohms/v TI lel M-] ‘4 
AC. AC and DC voltage range ire 0-1.5, 5, 50, 150. 500 nd 1 
1500 and 5000 volt Di t current nge are 0-150 pa., 
In 150 ma..500 n nd 15 ampere Resistance range el 
re X1, X100, X10,000 providing center scale reading Fe 
1500 and 150,000 ohms. DB ranges cover 10 db to t 
65 db 
Features a 415 50 pia meter Pro X Ver 
les polarity reversal on DC me ire MODEL MM.-1 Mak fine standt M EL M-1 
l precision resistor ised in cr when t t 
iplier circuit Not affected by 2950 f ri i f 91450 
: e e 
RF field Shpg. Wt. 6 Lbs er. An unu loll 
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Pe 


» oo 
Sialic The Model TS-4 features a controllable oi 
inductor for all-electronic sweep, improved : 
TV ALIGNMENT oscillator and automatic gain circuitry, Sf 


high RF output, center sweep operation, 
and improved linearity. It sets a new high 
standard for sweep generator operation, 
GENERATOR and is absolutely essential for the up-to 
date service shop doing FM, black-and 
white TV, and color TV work 
Voltage regulation and effective AGC 
action insure flat output over a wide fre 
quency range. Electronic sweep insures 
complete absence of mechanical vibration 
Sweep deviation controllable from 0 up to 
40 Mc, depending upon base frequency. Effective two-wa 
Fundamental output from 3.6 Mc to 220 Me in 4 bar ( 
provides markers at 4.5 Mc and multiples thereof. Crysta MODEL TS-4 
included with kit. Variable marker covers from 19 Me t $4950 
60 Me on fundamentals, and up to 180 Me on harmor # 
Provision for external marker 


4} SAtcadthie \INEARITY PATTERN 
wivernnighatalnagel KIT 





The new les n Model LP-1 produces vert i 

tern a cr hatch pattern, or white dot 

set under test No internal nnections req S 

attached to the TV antenna terminals, Instant t 

desired for adjustment of vert | and horizonta 

spect rat ind focus. Dot pattern presentat 

convergence adjustments on color TV sets MODE 
Extended operating range ers all televisi 

nels from 2 to 18. Produces 6 to 12 vertica $2250 

1 to 7 horizontal bars 


Stidthte MBORATORY 
GENERATOR KIT 


The Heathkit Model LG-1 Laboratory Generat 
signal source for applications where metered pe 
It covers from 100 Ke to 30 Me on fundamenta 
lation is at 4 





100 evcles, and modulation is varial 

output from 100,000 pv. to 1 py 200 pia. meter rea the | 

in microvolts, or percentage of modulation. | 

output attenuation provided MODE 
Features voltage regulation, and double copper plated S 50 

shielding for stability Provision for external n 39 6 


tion. Coaxial output cable (50 ohms) 


(3) Stradthié +~CATHODE RAY 
TUBE CHECKER KIT 


This new-design instrument holds the key 
picture tube testing, either in the set, on the 
carton. Tests for shorts, leakage, and emissior Features SI 
graph test (a spot of light on the screen) to indicate whether 
is capable of functioning 
The Model CC-1 tests all electromagnetic defle 
normally encountered in television servicing. Sup} 
voltages to the tube under test, and indicates the 
on a large “GOOD-BAD” scale. Features spring loaded MODE 


test switches for operator protection 
Ht switches for, | “. $2250 


© 
















is housed in an attractive portabl 
and is light in weight ideal for outside service 


4) Stidthie OIRECT READING 
CAPACITY METER KIT 


Not only is this instrument popular in the service shop, but it | 

found extensive application in industrial situations. Ideal for 

control work, production line checking, or for matching pair 
Features direct reading linear scales from 10 


scale Necessary only to connect a capacitor of } A i 
" 


a E T a the insulated binding posts, select the correct range MODEL CM 
A and read the meter. The CM-1 is not susceptible t 2 5 
hand capacity, and has a residual capacity of less thar > go 0 
COMPANY aia : 
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wr 


This is one of the biggest signal generator bar- ° 
gains available today. The tried and proven 
Model SG-8 offers all of the f 


> outstanding fea- 


tures required for a basic service instrument 
High quality components and outstanding per- 
formance 
The SG-8 covers 160 Ke to 110 Me on funda- 
mentals in 5 bands, and calibrated harm 


extend its usefulness up to 220 Mc. The output 
signal is modulated at 400 cps, and the RF 
out is in excess of 100,000 », Output ae 


itput 1 1V 





MODEL SG-8 $1950 trolled by both a continuously variable and a 
. ay 


Shpg. Wt. 8 Lb fixed step attenuator. Also, audio output 

be obtained for amplifier testing. Don’t le 
ow price deceive you. This is a professional type service instrument to f 
juirements in the service lab. 


Q Kchiil... \MPEDANCE BRIDGE KIT 


The IB-2 features built-in adjustable mee shift oscillator and amy; 
and has panel provisions for external generator. Measures resistance 





the signal source re 





tance, inductance, dissipation factors of penies he ;, and storage factor 
inductance 

D, Q, and DQ functions combined in one control. ! resistors an 
ilver-mica capacitors especially elected for this instru- MODEL 1B-2 
ment. A 100-0-100 microammeter provides null indication 
Two-section CRL dial provides 10 separate “units” with an $5950 
accuracy of .5 Fraction f units read on variable control hpg. Wt. 12 Lt 


20 Rinne “Q” METER KIT 


€) Phuiddthie 6-12 vou 
BATTERY FUtmeaATeS KIT 


| 
QM ire the Q of inductances and y I 
; ; : tad ty f ¢ | Employ i4 0 microa I 
meter f lirect indication. W test at frequencies of 150 Kc to 18 M 4 i 
Me $ f 450 mmf withi } 
I g unknow ce le ci A ! 
ume scatter MODEL QM-1 i 
f Crit t « WAliE 
3 Showable ote SQQSO 





This 1 lern b imin | supply 6 or 12 volt output for « 
bile rad ve 12 volts for the new models in the latest mode 
Output voltage \ ble from 0-8 volts DC, or 0-16 volts DC. Wi 
lelive ip to 15 ere it 6 volts, or up to 7 amperes at 12 volts. T 
10,000 microfarad filter cay tors insure sn th DC output 


MODEL BE-4 


Two panel mete monit itput voltage an dei irrent “Will 

double as a batte ‘ Definitely required for auto- $3150 
: 7 

mobile radi p k Shpg. Wt. 17 Lt 


4) 7Meaitihe DECADE RESISTANCE KIT 


Twenty 1 | i i rovide resistance from 1 MODEL DR-1 
99 999 n n 1 te Indisper ble “ound € 

















il 


A 


a! Wealth VIBRATOR TESTER KIT 


Tests vil rting and indicates the quality of 

a large “GO JOD -B AD” cale ‘Cc hecks both inter: rupt ter MODEL VT-1 
ind self-rectifier types in 5 different sockets. Operates from $ 50 
anv batterv eliminat lelivering variable voltage from 4 14 . 
to 6 volts DC at 4am Ideal companion to the Model BE-4 Shpg. Wt. 6 LE 


OQ HKecthhil “DECADE CONDENSER KIT 


Provides capacity values from 100 mmf to 0.111 mfd in steps of 100 n 


1) precision silver-mica condensers used. High quality MODEL DC-1 


ceramic switches for reduced leakage ‘Polished birch cab- S$ 50 
inet. Extremely valuable in all electronic activity. 16 - 


Shpg. Wt. 3 Lb 
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MLL 
The athkit Model TC-2 is an emission type tube test 
sents a tremend iving over the price of a comparable 
T fe 7 other source. At only $29.50, you can have a tube tester of 
if you are an experimente or only do part time service w 
oOpDU r with r ] mer it use 


ad meter with 3-« 


ilar w i ervice n, itu 
simple indications that the customer can und 
ill tub Oo! ynly encountered in radio and TV service \v 
Ten 3-position lever vitches f pen” or hort” test 
nt. Neon bulb indicates f nt continuity o1 rt 
‘ 
provide Tor i -plir 
and 9 pin iniatu ibe and the MODEL 1 
lank e | vided for future socket addition. Test 5 
for oper nd st ts, and for quality on the basi 2950 
mi yn. 14d ent filament tage values provide 7 


@ Hhadshice PORTABLE TUBE CHECKER KIT 


e Model TC-2I 
ugged carryi! e. This striking 


finished in proxylin i ‘ ated fabric. The cover is de MODE 


tachable, and the hard e is brass plated. This case impart 
real profession ppe nee to the inst seertn Ideal f $3,450 


Model TC-2 excey 


acti 











QO Kisii. 
CONDENSER CHECKER KIT 


w 


! 


is Cond ui i 





2. 


< 
“ 
Cc 
> 
= 
> 
Cc 
7% 
> 
- 


SIGNAL TRACER KIT 


) 
© 
NN 


This signal tracer valuable in servicing AM, FM 
especially when it es t lating trouble to a particular 
inder test 


| This visual-aur t er features a high gain RF input « 






ignal tracing from the receiver antenn: yput clear thr 


tector, and audi tages to the speaker. Separate low-g 





for audio circuit exploration. Both visual and aural indicat 
peaker or headphone nd electron beam “eye” tube as a le 





incorporates a noise cate circuit for DC noise checks 
“ated wattmete! 30 - SO tts). Panel terminals provide 


for “patching” output transformer or speaker into ext 


“irc fo test purpose Deaiioned especiall) for the sae % = 
bee LZ A T ~ aa ‘TV Bevel 4 n. Cabinet size: 94 cane : 614: high K 9 $2350 
deep. A real test equipment bargain ' 
a * BENTON HARBOR 20, MICHIGAN 


RADIO-ELECTR 


A 5 ARY AY ROM 





Used with a sine wave generator, the Model 
HD-1 will check the harmonic distortion out- 
put of audio amplifiers under a variety of 
conditions. Reads distortion directly on the 
meter as a percentage of the input signal. 
Operates between 20 and 20,000 cps. High 
impedance VTVM circuit for initial reference 
settings and final distortion readings. Ranges 
are 0-1, 3, 10, and 30 volts full scale. 1% pre- 
cision resistors. Distortion scales are 0-1, 3, 
10, 30 and 100% full scale. Requires only 3 
volt input for distortion test. 


MODEL HD-} 


$4950 
Hhiithice AUDIO ANALYZER KIT 


of AC VTVM, and a 


in one 


Shpg. Wt. 13 Lbs 


O 


audio wattmeter, an 


compact unit 


This instrument consist 
complete IM analyzer, all 

Use the VTVM to measure noise 
upply ripple, etc. Use the wattn 
Internal loads provided for 4, 8, 16 
DBM units. High or low impedance 
vith built-in 6KC and 60 cps generator 
01, to 300 volts in 10 step Vattmeter 


to 150 w IM are l 


in 


frequency response, output gain, 
for measurement of power « 
or 600 ohms. VTVM al 
IM measurements n 
VTVM range 
ranges 15 mw 
to 100° in 5 steps 


power 
utput 


o calibrated for 


eter 


lade 


MODEL AA-1 


$5950 


Shpg. Wt 13 Lt 


Heeatthd AUDIO GENERATOR KIT 


to 100 Ke 


and 


are 
are 


in 7 step cale 


tep-tuning from 10 eps with 


two significant figures 


to 


1ultiplier 
accurate within 


that read voltage or d 
Meter 
anges ‘(and therefore 
3, 1, 3, 10 volts. Step- 


tion of the 1 fre- 


meter 


ovided reads zero-to-maximum 


MODEL AG-9 


$3450 


Wt. 8 Lbs 


desire¢ 


) any given frequency Shpg 


altel | AUDIO OSCILLATOR KIT 
(SINE WAVE — SQUARE WAVE) 


MOCEL AO-} 


$2450 


PhidthhiE RESISTANCE 
iesinsitidalpeinletinctc BOX KIT... 


36 R TMA 1 wat 
Y ane 


t ind e 


standard 1 
Numerou 


ential 


Atidlthic =KC VACUUM TUBE 
hclivtisthantiirle Ree ée< 


TVM fe ires high impedance, wit 


tremely wide volt 


MODEL RS-1 


$550 


Wy 
iV me 


le 


age range 


frequency 
Will 
impedance. Ex 
laboratories audio 
onse is substantially flat 
UL, U4, 1, 6 3% Bw 


52 to 52 db 


accuratel\ 
mv. at high cellent for 


red by 


AC 

experimenters gj esi res} 
10 cps to 50 Ke. Ran 
300 v. RMS Tot r 
1 megohm at 1 


Mathlet CONDENSER 
SUBSTITUTION BOX KIT... 


Very popular companion to Heathkit RS-1. Individual 
tion of 18 RTMA standard condenser values from 
to .22 mfd. Includes 18” flexible leads with 


ments requl enthusiasts and 
from 


100 
Input 


MODEL AV-2 


$2950 


Shpg. Wt. 5 Lbs 


are 
db range 


Kx 


ind 


t pedance 


selec- 
0001 mfd 
alligator 


MODEL CS-1 
$550 


clips a 
Shpg. Wt. 2 


lbs 
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Stealth 
HARMONIC 
DISTORTION 
“METER KIT 


r 


HEATH 
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DOLLAR VALUE You get more 
Heathkit dollar because vour labor S USE 
build the kit instead of paying for someone els¢ 

T A/so, the middleman’s margin of profit is « 
inated when you deal directly with tl} 


facturer 









. 
.© 
2 

G 


RS 
vee 
. 


> 





OQ Keciihil OX-100 PHONE & 
CW TRANSMITTER KIT 


The reception given this amateur transmitter has been 
tremendous. Reports from radio amateurs using the DX-100 
are enthusiastic in praising its performance and the high 


onents used in its assembly. Actual 


2 Htidithi VFO KIT 
vers 160-80-40-20-15-11 


The Model VF-1 
with three basic oscillator frequencies. Bette 
verage RF output on fundamentals. Fe 

i pre-calibrated dial scale. Cable and 
tal socket of any modern transmitter 


Enjoy the convenience and flexibility 





no more than the price of crystal 


from plug on the Heathkit Model AT-1 in we 
transmitter, or supplied with power fron 
ost transmitter Measures: 7” H. x $1950 
612” W.x 7” D h Y 
&) Sreadithil CN AMATEUR 
TRANSMITTER KIT 


The Model AT-1 is an ideal novice tran 


flect the careful design that went 
into its dev 

The DX-100 features a built-in VFO, modulator, and 
power supplies, and is completely bandswitching for phone 
or CW operation on 160, 80, 40, 20, 15, 11, and 10 meters. All 
parts necessary for construction are supplied in the kit, 


elopment 


tubes, cabinet, and detailed step-by-step instruc- 
y to build, and a genuine pleasure to operate 

Employs push-pull 1625's modulating parallel 6146's for 
RF output in excess of 100 watts on phone and 120 watts 





. — -d to excite a higt ower -r on 

on CW. May be excited from the built-in VFO or from my c <a 2 Step ele arts a later on 

crystals (crystals not included with kit). Features five- iy soaaas gee complete 4 
nd cove 80, 40, 20, 15, 11, and 10 mete Fe 


point TVI suppression: (1) pi network interstage coupling 
to reduce harmonic transfer to the final stage; (2) pi net- 
work output coupling; (3) extensive shielding; (4) all in- 
coming and outgoing circuits filtered; (5) inter-locking 
cabinet seams to eliminate radiation except through the 
coaxial output connector. Pi network output coupling will 
match 50 to 600 ohm non-reactive load. IHluminated VFO 
dial and meter face. Remote control socket provided 


le-knob bandswitching, and panel met 

pl uN he final amplifier. De 

peration or external VFO. Crystal not 
rate uch features as key click fil 

copper-plated chassis, pre-wound coils, 52 
igh quality component 
oughout. Instruction book simplifie MODEL AT 
assemDly Employ a 6AG7 oscillator 
6L6 final amplifier. Operates up to 35 $2950 


itts plate power input 





1ade of extra-strong 216 gauge copper- 
ys potted transformers, ceramic switch 








le capacitor insulation, solid silver loading switch 
nd high-grade well-rated components through- 
res a pre-formed wiring harness, and all coil 





we pre-wound ANTENNA COUPLER KIT 
High-gain speech amplifier for dynamic or crystal micro- F 2 : 
phones, and restricted speech range for increased intelli- The Model AC-1 will properly match your 


itter to an end-fed long wire antenna 
ignals above 36 Mc, reducing TVI. 52 

p to 75 watts—10 through 80 mete: 
r and variable condenser—neon RF in- MODEL AC 
dicator—copper plated chassis and high 
quality components. Ideal for use with $1450 
Heathkit AT-1 Transmitter. ; Ww 


gence. Plenty of audio power reserve 
= MODEL DX-100 
Measures 207%” W. x 1334” H. x 16” D 
Schematic diagram and complete S1Bg950 


technical specifications on request Shpg. Wt. 120 Lbs 





Shipped Motor Freight Unless Otherwise Specified 


$50.00 Deposit Required on C.0O.D. Orders 
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Equipment For The Ham 


MODERN DESIGN: You can be sure of 
getting all the latest and most desirable 


design features when you buy Heathkits. 


Advanced-design is a minimum standard 
Heathkit models 


jor neu 





COMMUNICATIONS-TYPE 


au sanD RECEIVER KIT 


QO % 


The new Model AR-3 features improved IF and RF 

performance, along with better image rejection on all 

bands. Completely new chassis layout for easier as- 
I 


sembly, even for the beginner: 

Covers 550 Ke to 30 Mc in four bands 
tuning and good sensitivity the entire range 
Features a transformer-type power supply—electrical 
bandspread separate RF and AF gain controls—antenna 
trimmer—noise limiter-AGC—BFO—headphone jacks— 
512” PM speaker and illuminated tun- 
ing dial 
CABINET: Fabric cove 
aluminum panel as shown 
15, shipping weight 5 lbs 


2) Shidthee 
"Q” MULTIPLIER KIT 


Here is the Heathkit Q Multiplier you hams have been 
asking for. A tremendous help on the phone and CW 
bands when the QRM is heavy. Provides an effective 
Q of approximately 4,000 for extremely sharp “peak” 
or “null.” Use it to “peak” the desired signal or to 
“null” an undesired signal, or heterodyne. Tunes to any 
signal within the IF band-pass of your receiver. Also 
provides “broad peak” for conditions where extreme 
selectivity is not required. 

Operates with any receiver having an IF frequency 
between 450 and 460 Ke. Will not function with AC-DC 
type receivers. Requires 6.3 volts AC at 300 ma. and 150 
to 250 VDC at 2 ma. Derives operating power from 
your receiver. Uses a 12AX7 tube, and special High-Q 
shielded coils. Simple to connect with 
the cable and plugs supplied. Measures 
only 4-11/16”H.x738”W.x4'9"D. A really 
valuable addition to the receiving 
equipment in your ham shack 


Provides sharp 


over 


MODEL AR-3 


$2795 


Shpg. Wt. 12 Lbs 


red cabinet with 
Part No. 91- 
$4.50. 


Less Cabinet 


MODEL OF-! 
$995 


Shpg. Wt. 3 Lbs 


HEATH COMPANY 


FEBRUARY, 1956 


“AMATEUR-ENGINEERED” 


A Subsidiary 
of Daystrom, Inc. 








€) Hie VARIABLE VOLTAGE 
REGULATED POWER SUPPY KIT 


Provides well filtered D¢ 
] 


oad ana 


volts at no 


10 ma. at 450 VDC, and 





l circuits. Use 


development 


search and 


$3550 


temporary power supply 


Piuadthit ANTENNA 
IMPEDANCE METER KIT 


Use in conjunction with 
impedance, line matching 
Will double a 


field strengtl 


antennas, etc = 
El 


$1450 





or relative 
meter employed. Covers the 
An in 


amateul 


trument 


ohms 


@ Kccéec GRID DIP METER KIT 


} 





This is an extremely 
hundreds of jobs on all type 

2 Mc to 250 Mc, the GD-1B 

p . Ises 500 wy eter f 

with one hand. Uses a 500 ; i egies dei 
cation, with a 


phone jack. Includes pr a “ il van $1950 
} eng e 


sensitivit 





8 
Indispensable instrum 


or servicemen 
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J, P= = EASY TO BUILD: The asser 
re | tions supplied with Heath! 
’ 5 al complete and detailed that nyone car 
PROVIDE THE 4 oe = rye ivi assemble the kits without difficulty. Plenty 
: - ’ “~ . , } F 
sé 9 ‘Zea be ; of pictorial diagrams and step-by ep in 
CONSTRUCTIVE i ‘ ) \ — , structions. Information on r tor color 
A p PR oO” i T re) - nm ite ~ codes, solde ring, use of tools, et B 


HIGH-FIDELITY 





ourse confidence 





StaditthiE KON ANCED-DESIGN 
rocury AMPLIFIER KIT 











The 25 Watt Model W-5 i ne of the most outstanding high fide 
available today—at any price. Incorporates the very latest de 
achieve true “presence for the super-c tical listener 

Feature 1ew-design Peerle output transformer, and KT6¢ 
handle powe 412 watts. The unique “tweeter-save 
frequency oscillation. A new type balanci: ircuit results in « 
balance between itput tube Features proved phase 
and frequency response, with reduced IM 1 harmonic distorti 
harmonizes with the Heathkit WA-P2 Preamplifier and the FM 

Frequency response—within 1 db fron ps to 160 Ke at 1 \ 
distortion only 1 at 25 watts, 20-20,000 cy IM distortion onl; 
using 60 and 3,000 cps. Output impedance 4, 8, or ohn Hu 
below rated output. Uses two 12AU7’s, two KT66's and a 5R4GY 


KIT COMBINATIONS 
W-5M Amplifier Kit: Consist f main 


SOeney Suni, oll am ane chapels. Comalite with oll neeeb- 
ter am tubes, and « iprehensive manual. Shpg. Wt s‘Bo7>5 
31 ibs. Express only 

‘ t } on J ae ‘ll athe ane we C 50 
nstructior Shpg Wi 8 Ibs. Ex $ y Loa e 
ta StcidtthiE DUAL-CHASSIS WILLIAMSON TYPE 
HIGH 
rocry AMPLIFIER KIT 








| 





This i avery popul high fidelity 

construction. The resulting physical dimer I iffer an addit 
flexibility in installation. It features the famous A¢ ind TO 
output transformer, an requency res} e with l 
150 Ke at 1 watt. H r listortion only 1 it 21 watts. IM 
watts only 1.3 it 60 i 00 cy Rated ‘ tput 1) 
pedance 4, 8, or 16 of Hu ind noise—88 

two 5881 and a 5V4G 





KIT COMBINATIONS 
W-3M: Consist fx 


Biotel WA-Ps Froamplifer reise | SQ 
&) Pieiithie SINGLE-CHASSIS WILLIAMSON TYPE 
rocury AMPLIFIER KIT 


2 - - sO Oe.LhUm.LUDLLUDG.LUD.LU.L UG UG 
~— 
wa Cc 
aS 5 
_ 
= 
> 
x 





This is the lowest priced Willi yn type amplifier ever offe: 

yet it retains all the usual feature f the Williamson type « 

and power supply « bined on one chassis, and uses a new 

yutput transformer. Frequency response—within 1 db from 1 K 
at 1 watt. Harmonic distortion only 1.5% at 20 watts. IM distort 


put, 2.7% at 60 and 3,000 « Rated power output is 20 watts. Out 
4, 8, or 16 ohms. Hum and noise—95 db below 20 watts. Uses two 6SN7 
5881's, and one 5V4G 
Instructions are so complete that the kit may be assembled 
by a beginner in electronic 


KIT COMBINATIONS 


W-4AM: Consists of main amplifier and power supply for 

single chassis construction. Includes all tubes and com- $ % q’> 
ponents necessary for assembly. Shpg. Wt. 28 lbs. Express ad 

only 

W-4A: Consists of W-4AM Kit listed above plus Heathkit 

Model WA-P2 Preamplifier described on opposite page $5O*° 


Shpg Wt 35 lbs Expre $ ONL) 
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ATTRACTIVELY STYLED: Heathkit 
high fidelity instruments are not only func- 
tional, but are most attractive in physical ; . 
design. Such units as the preamplifier and = ONY Me IN AUDIO WITH 


the W-5 main amplifier are designed for 


beauty as well as performance. They blend 1 / & “BUILD-IT-YOURSELF” 


with any room decor and are the kind of in- 


THE VERY BEST 


struments you will be proud to own. 





Oo Hheidithie HIGH FIDELITY 
PREAMPLIFIER KIT 


This outstanding preamplifier is designed specifically for use with the 
Heathkit Williamson type amplifiers. It completely fulfills the requirements 
for remote control, compensation and preamplification, and exceeds even 
the most rigorous specifications for high fidelity performance 


Features five separate switch-selected input channels (2 low level and 
3 high level), each with its own input control. Full record equalization 





with four-position turnover control and four-position rolloff control ) 

Output jack for tape recorde: separate bass control with 18 db box I 
and 12 db cut at 50 cy treble control offering 15 db boost and 20 db c 
at 15,000 cp: pecial hum control to insure minimum hum level and | i 
many other desirable features. Overall frequency response (with controls } i 
et to “flat” position) is within 1 db from 25 eps to 30,000 cps. Will do justice i i 
to the finest available program sources. Beautiful satin-gold fiinish 2 7 


Power requirement: 






the Heathkit Williamson type MODEL WA-P2 
high fidelity amplifier . it 1 an : fae -_ =i $1975 
10 Ma. Uses two 12AX7’s and one 12AU7 Shpg. Wt. 7 Lh 
(2) Hheathil 20-WATT HIGH FIDELITY 
AMPLIFIER KIT 


I Heathkit Model offers you the least expensive route to high fidelit 
erformance. Frequency response i 1 db from 20-20,000 cps. Feature 
0) tt I 111 6L6's, and incorporates separate |} 
i treble tone controls. Preamplifier and main amplifier are built on the 
e chassis. Four switch-selected compensated inputs and separate bi 
treble tone controls provide all necessary functions at minin 
‘ ent. Features miniature tube types for low hum and noise 





Uses 12AX7, two 12AU7's, two 6L6G’s and a 5V4G. A most interesting 


lild-it-yourself” project, and an excellent hi-fi amplifier 


roe, : : ; -9 
ne use. Well suited, al for public address applica- a 


ti at because of its high power itput and high quality $3550 
c wr. 2 t 


audio reproduction. Another Heathkit “best-buy” for you! sh 


€) Hteadtthit 7-WATT 
AMPLIFIER KIT 


The redesigned Model A-7D features a new type output transforme 






tapped screen operation, and } rovide improved sensitivity, reduced di 
tion, and increased power output 


The full 7-watt output of the Mode! A-7D is more than adequate for n 
mal home installations. Frequency characteristics are 114 db from 20 t 
20,000 cps. Potted output and power transformers employed. Push-} 
output — detailed construction manual — top quality parts 

high quality audio without great expense. Output trans- a oe 


former tapped at 4, 8, and’'16 ohms. Bass and treble tone $1695 
e 


controls provided on the front chassis apron. 





Shpg. Wt. 10 Lbs 


Model A-7E: Provides a preamplifier stage with two switch-selected 
inputs and RIAA compensation for variable reluctance or low level 
cartridges. Preamplifier built on same chassis as main amplifier. Mode] 
A-7E. Shipping weight 10 lbs. $18.50 
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HEATHKIT HIGH-FIDELITY 


FM TUNER xi: 







v 


fae” Brand New, Modern kf WV Circuit Usin; Latest 1 
9% Viniature Tubes 
$ »  Low-Noise Cascode RF Stage—Two IF’s—Ratio Det 


Stage of Audio 
MODEL FM-3 . Extremely Good Sensitivity and Band-Pass O 


ing Performance 


—— $245° Strikingly Attractive Satin-Gold Finish to Match H 
7 Ibs e kit Model WA-P2 Preamplifier 
with ‘ 


cabinet > Compact Physical Dimensions for Most Pl. 
ance and Increased Circuit Effictency 





v 











The new Heathkit Model FM-3 features tremendous circuit 
improveme i brand new physical design. Sensitivity 1 
better than 10 uv. for 20 db of quieting, and it employs a 
pletely modern tube line-up for high gain and stable WEATHKIT Broaocast-saNo RECEIVER KIT 
n. Ir ‘ ver su and has pro- . 
t 1 lio rece with con 
t € tput at low impeé¢ 1cé are a t Co 
I FM es the WA-P2 Pre- plied 
. } { eT VP we p 
I itu 't bu 
Ir ‘ g a | bilize ‘ ’ plane 
Ed L tre — oon 
im S€ I t of 
b € 
vcomer to electron IF and ratio transformers are pré¢ , — sane - ; 
‘ o ¢ re 1 i par;r a 
r nd the front-end tuning unit is pre- embled and e | , MODEL BR-2 
ned. Uses 6BQ7A 1 cascode type RF stage, 6U8 oscil- ABINET: Fabric covered plywood cal $1750 
tor ixer vo 6CBE IF amplifiers, a 6AL5 ratio de- et panel v Part < 
: eo g. Wt 1 $4 
tector, a 6C4 audio amplifier, and 6X4 rectifier 








~ Are you on our mailing list? If not—how about sending us your name 


ORDER BLANK 





— i> — 


Hes\ from 
to WEATH COMPANY | 


ar sry OF V OR 20, | 
Phone Zz TON HARB | 

BEN : rn \ } 
Pe a mMICHIGA ‘ \ 


sabia el "inna PLEASE PRINT 


ITEM MODE 














NOTE: ALL PRICE »>UBIE 


} Enclosed find heck money order for . Please ship C.0.D postage enclosec 


On Express orders do not include transportation charges— they will be collected by the express agency af time of delivery 


ON PARCEL POST ORDERS include postage for weight shown ORDERS FROM CANADA and APO's must include full remittar 





HEATH COMPANY (50000. nc, BENTON HARBOR 20, MICHIGAN 


76 RADIO-ELECTRON 



















Fig. 1—The grid dip meter 
checks inductance’ by 
measuring frequency. 


i h hre ( 

\ na rege it é te 
and two audio stages, he 
didn’t worry about the inductance « 
long leads. To make circuit connectior 


he bought bus bar by the bundle and 


used it by the yard. Luckily, all the 
good statior operated with carriers of 
1 me and below, which was the reasor 
why lead inductance didn’t matter 


(much) 
Today a has the 


col side ring 


typical TV 
equivalent of four tubes 
the twin types. You could put 75 such 
tuners into the 1922 radio cabinet. The 


tunel 


rf oscillator in the tuner works at fre- 


quencies up around 260 me, and not a 


inch of 


ing can be 


single signal wil 


tolerated because it would 


unnecessary 
add lead inductance. 

An inch of No. 20 hookup wire has a 
self-inductance of about .02 wh. At 
1 me the inductive reactance would be 


about 0.12 ohm, of no importance 
whatsoever. At 260 mc the same inch 
of wire has reactance of nearly 33 
ohms. At the top of the whf band the 


reactance would be 112 ohms. Such re- 
actances feedback and de- 
generation as well as regeneration. 
They can reduce the strength of osci 
lations and produce othe 
effects. Keep in mind, we 
about 1 inch of wire. 
What about tuning? To tune to 1 me 
with an inductance of .02 zh, in the old 
would have taken the total ca 
more than 1,200 of the 
biggest tuning capacitors on the 


ket. 


can cause 


undesirable 


are talking 


radio, 
pacitance of 


mar- 


FEBRUARY, 1956 





RADIO 


inductors are 











p 
To tune to 26 
ince of .02 ul e T\ take (J 
ly about 16 wef of capa Whe 2s 7 
u recall that input or output capaci three 
tance of a tube plus capacitances 
ocket and essential circuit element r 
eldom total much less than 15 uef, it 
is apparent that the inductance of ar re 
extra inch of wire might mean the. dif W 
ference between good performance and ( 
none at all. ( 
Supposing you were designing a hig} 
frequency circuit and found it nec« 
sary to reduce lead inductance to the 
very minimum. Naturally, your first ‘ 
step would be to place parts in such 
positions as to be able to connect the a 
with very short leads or none at all. or 
Were inductance till too great, ( é 
could you do next‘ Well, you 
use bigge) wire for connections. I capa r 
that didn’t do the trick, you could us¢ ca t ( U( c, ai 
two or more paralleled wires for each ch 
connection. rel 
It is easy to prove that two or more pe 
paralleled leads have less inductance r 
than one and that leads of large diam que l effect 
eter have less inductance than small I ( 
ones. All you need is a grid dip mete} cha 
or any other resonance indicator, som« cy 
pieces of wire and a fixed capacito1 
When the meter is used as in Fig, 1, 
it will dip when tuned to the resonant 
frequency of the circuit containing the | 
wires, Frequency variations will show | ~~ 
whether changes in the number and = << 
diameter of wires raise or lower the in- 
ductance because more inductance will nee 
drop the resonant frequency and les 
inductance will raise it. Fig. 2—A circuit for observing effects 
To see things happen, select a capac of inductances traight wires. 
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555A V0M 


YOU NEED THESE FEATURES: 


Meter Movement Protection up to 500 times overload 
is provided by a rectifier network. 


The 555A Measures: AC Current, DC Current, AC Voltage, 
DC Voltage, Output, Resistance 


43 Unduplicated Ranges 

Separate Range and Function Switches 

Double Magnetic Shielding 

3% DC, 4% AC Permanent Accuracy 

Easy to Read, Four Color Scales 4%" long 

Metal Case with Die Cast Bezel 64%" x 454'' x 24%" 


Sensitivity: 20,000 Ohms/Volt DC, 2000 Ohms/Volt AC 


Complete with Probes and $4450 


Batteries at your Parts Distributor 


PHAOSTRON INSTRUMENT AND ELECTRONIC COMPANY 


151 Pasadena Avenue, South Pasadena, California 
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ause they hav 
It Cal 
hav nd 
as V as in the 
( daucto1 m 
all have much mo 
copper at low fre 
ference drops t 
200 Ke and to pract 
10 me It is true 
has almost no effe 
copper wire, 
zero and infinite freq 
} ? 
When insulated | 
run close to cha 
as the circuit return, t 
ductance of the co 
with length. The 
short lengths than f 
} instance, increasing 
RADIO 


ELEC 


TRON 


cle lr} highest 
nau ince or l 
large diameter; lo 
mo uctance W 
diameter. I ne 
enc hecked 
Unfortunat 
rue nda a 
he ki al 
‘ 
- - 
” = 
Fig. 3—Large-diameter I 
less inductance than le 
ed at 
her ha 
and be i ri if 
| inductive fac 
However, the 
thing Kin 
<a 
nsideral 
du 1 
pa lel 
ors hay 
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4 muss akuraye 


A wut 


wat SPRAGUE aL f 
“ae SPRAGUE capactorw! 
SPRAGUE apecton 


aliwvade 
—_—7. 


N 


Uservc a 


| Ano 


Don't Be Vague... Insist on SPRAGUE 


Insist on Sprague 

TWIST-LOK~™ 'LYTICS 
Accept no substitutes. 
There is a Sprague 
Distributor in every 
sales area in the 
United States. Write 
for the name of your) 
nearest source of sup- . 
ply today. 


Sprague TVL’s fill the top 
performance bill in the tough- 
TV 


peratures, surge voltages, rip- 


est circuits. High tem- 
ple currents won't faze them. 
Like all Sprague capacitors, 
Twist Lok 
first line of defense against 


call-backs. 


Lytics are your 


expensive 


FEBRUARY, 


vw Trademark 


Insist on Sprague 
CERAMICS 


Insist on Sprague 
ATOMS 


T 
i \ 


Tiny, tough, dependable... 
in every application... 
whether discs, plates, buttons, 
or door knobs. And there's a 
Sprague ceramic capacitor to 
meet every service need. You 
give your customers depend- 
able service, guard yourself 
against costly call-backs, 
when you use only Sprague 
Ceramic capacitors. 


The smalles 
- ind the 

& 

d 

are 


Ww 


portables, Sj 


‘em all 





Get your copy of Sprague’s latest radio and TV 
service catalog C-610. Write Sprague Products 
Company*, 81 Marshall St., North Adams, Mass. 


*Distributors’ Division of Sx ect me 


ague £ 


WORLD’S LARGEST —s—=w™ 
CAPACITOR MANL 











AMONG IMPORTANT RADIO 


ACT ; 
VITIES AT HUGHES to 2 inches may increas« 


« 4} ae « ) < ‘ ‘ ty ) ) + | 
IS A PROGRAM INVOLVING nearly ) mes, an Increase fron 
inche may increas¢ 
COMPREHENSIVE about only 2% times. 
The inductance of a 


TESTING AND EVALUATION is it is brought close, 








IN CONNECTION WITH that forms the return « t \ 
HUGHES-DEVELOPED 
RADAR FIRE CONTROL 5 
AND NAVIGATION SYSTEMS \ 
FOR LATEST TYPE ; 
MILITARY ALL-WEATHER / } iJ 
3 j 
INTERCEPTORS. t } 
' 
H 
so 
j i 
| 
{ 








ae a 


Fig. 4—Various hairpin inductor 


( oO! orig! 
iu D l inch ma 
i alice nD 
oO r 
atlo 
' 
I é ele 
e wire 0} 
pro 
} 
with fixe 
ut i! to f 








e capacitor t 
i 2.5 inch S 
+} ] 
} This part 
é ij nt I ti I 
I u ike 
p ‘ ext | 
rie r Maxin 
0 60 TI 
la r Al 
nd ne f , TI lower frequer 
En ineers iechugeing,”’ d pment, and ‘ that greater area 
| tion testing of elect , and loop increases the 
knowledge of laboratory if t test technician can spread 
procedur wd equipment; 3 ler- for more inductane 
tanding of ba rcuit applica it quency, squeeze the 
| frequencies; 4 initiative to se p- get less inductance at | 
| from of re iTCeS. quency 
A final experiment 
| the right in Fig. 4. Here a rr 
, , ‘ —_ : area of the loop has been filled w 
film of solder. This brought the 
nant frequency up to 160 p? 


RESEARCH AND that there is less inductanes 
either of the other arrangement 
Hughes DEVELOPMENT LABORATORIES that less loop area raises the ‘res 
frequency. The_ soldet 
may be used by technicians whet 
regular adjustment is provided 


Culver City, Los Angeles County, California 
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Your shop’s one of the best equipped 
for trouble-shooting and servicing 
both black-and-white and color TV 
when it’s equipped with RCA Test 
Instruments...add th hr RCA 
units to your bla 

and you are ready t 

of color TV sets 


WR-61A Color-Bar Generator gens 
ates signals for producing 10 different 
color bars simultar ] 
bars corresponding 

G-Y, I, and Q sign 

adjusting phasing 

all makes of 

controlled os 

and stability. Lu 

bar edges facilit 

“fit” or registra 

carrier amplitud 

color-sync action 

accepted as tne 

phasing accuracy 

and network operat 


WR-36A Dot-Bar Generator provi 
a pattern of small-size ts, horiz 
and vertical baz 

hatch patterns fo1 

ol convergence 

put av ailable 

impedance videx 

the new WG-305A 

(include 

steady 
60-c} 
The 


WO-91A 5” Oscilloscope 


feature ] 


more 

the 

both 

servl 

grade result 
feature 


V 


voltage-calibr 
pensated 


tor. Simu 


reading graph 
read peak-to-] ly 
Sturdy single-unit probe with built-in 
switch permit nstant selection of 
direct, or low ca} tance operation 
* (optiona 
SEE YOUR RCA DISTRIBUTOR 
FOR DETAILS ON THESE 
OUTSTANDING 
RCA TEST INSTRUMENTS 
FOR COLOR TV! 


TEST EQUIPMENT 


RADIO CORPORATION OF AMERICA 
HARRISON, N, J, 
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HAVE YOU 


HEARD that 


our distributors 


will allow you 


10e credit 





for each replaced 
@, selenium rectifier 


returned 
6 \ 2 


s\ 
s SS 
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ees | y] @) G fs ) : . iy P ~ <2 
ra —_ — re ik la “ < 
~~ pe “3 a. | 9 \ ~ \, ~ 
O €& © ri \® : ts 


ialMnada- 


y tion is necessary to meet civilian, as well as mili- 
Ae 4, , ] } 
oo ‘ 27\v tary requirements. You can help by returning 
5 D 

\ g : +wth 
\FA yy every replaced selenium rectifier to your distrib- 
Y: or a 

© itor for credit. 


Sarkes Tarzian, Inc., RECTIFIER DIVISION stoomncron, inciana 


In Canada: 700 Weston Rd., Toronto 9, Tel. Murray 7535 Devt. R 


Export: Ad Auriema, Inc., New York City 
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FINEST ELECTRONIC EQUIPMENT IN KIT FORM— 





Keoight 


gs 


YOU SAVE MORE BECAUSE 
YOU BUY DIRECT 


Buy with confidence at lowest cost. You get the latest 
advances in electronic equipment design in KNIGHT-KITS. 
You get premium quality parts for absolute dependo- 
bility. And you save the MOST because you buy DIRECT. 


Build with confidence. KNIGHT-KITS ore designed for 
easiest assembly—all you need is a soldering iron, 
screwdriver and pliers. Manuals ore easy to follow—it's 
just like having a good instructor at your side. 


ALLIED stakes its 35-year reputation in the Electronics 
field on your complete success and fullest satisfaction 
with KNIGHT-KITS. 


“STEP-AND-CHEK" 
ASSEMBLY METHOD 


You just follow each step and 
check it off as you complete it. You 
always know where you are and 
what to do next with a KNIGHT- 
KIT Manual. 








“St {~ 

) by XD “KING -SIZE” DIAGRAMS 
== 4 Diagrams are duplicated in large 
>F \ wall size to hang conveniently over 
Ww ~aaS your work. Helps you see and 


understand the finest details 
clearly and easily. 








“SPOTLIGHT” PICTORIALS 


Special two-tone treatment makes 
it easy for you to spot the circuit 
: WAr.' you're working on, separates it 
iy eran Y™ from work you've already com- 
A ee 
{ > eted. “You always know where 
ae Z AS Me F io are.” ‘ 








ALL PRICES NET F.0.B. CHICAGO 





ALLIED RADIO 
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Ra. 


FAMOUS FOR: 
Low cosT 


ADVANCED DESIGN 


EASY ASSEMBLY 


ALLIED 
NEWEST 
printen cinculTs 





knight-kit PRINTED CIRCUIT 
5"" OSCILLOSCOPE kIT 





Model F-144 


$69° 


$6.90 down, 
12 months to 
pay balance 


calibrating 
eliminate re s 
and parts, ready for « : 
in blue, wit} aS toes embly i 4 


$69.00 


Model F-144. Printed Circuit 5 
> it 5° Oscilloscope K let I 
rove F-148. Demodulator osha. Net Ce ee 
odel F-147. Low Capacity Probe. 12 mmf. Net $345 


knight-kit 
PRINTED CIRCUIT 
VTVM KIT 






Model F-125 


24° 


movement. Polarity reversi) owite ay imp 


€ Sing 
plete kit, ready to assemble, Shy 


$24.95 


Model F-125. Printed Circuit VTVM Kit. N 
Model F-126. Hi-Voltage Probe; ee sycony 


iV DC range to 50.000 Volts. Ne 
Model F-127. Hi-F requency Probe; extends Py tod <0 ee Apes 
execs —s 


EASY PAYMENT TERMS 
i i i dvantage 
If your total Knight-Kit order is over $45, take a 
et geo liberal Time Payment Plan—only 10% down, 12 
full months to pay. Write for application form. 
ro Oe ee 





— 





PORES nk tal Paro ih 


SEE FOLLOWING PAGES 
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knight-kit 
20,000 OHMS/VOLT 
VOM KIT 


TOP VOM 


Model F-140 = oe 
Outstanding quality and 
— rmance at extremely 


s26°° ': cont. Features 


ranges; fu vision 414 
mete accuracy 2 of 





full scale; 50 microampere sensitivity for 
20,000 ohms/volt input resistance on DC; 
front panel ‘‘zero just Single switch 
selects function and range. Range: AC, D¢ 
and output volts, 0-% 10-50-250-1000 


5000; Resistance, 0-2000-200,000 ohms and 
0-20 meg.; DC ma, 0-.1-10-100; D¢ 
0-1-10; Decibels 10 to 
Uses precision 1 m 
with bakelite case, 
Shpg. wt >» lbs 


Model F-140. 20,000 ohms /volt 
VOM Kit. Net only 


amps 
+63 in 6 ranges 
iltipliers. Complete kit 
batteries and test leads 


$26.50 


to over $45, take advan 
Plan—only 10% 
application form. 
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down, 12 full month 


Portable 
Tube Tester Model 


Model F-143 


$99’ 


knight-kit 
EASY-TO-BUILD TUBE reien KIT— OUTSTANDING ——— 








Expertly lesigned I late (ry or serv n ly low 
price et it offe t 1 iracy nvenien I n for 
testing 600-ma tubes; roll-chart dat tr 6 ar pin 
l t i ature types res and | Feats for 
open, short, leakage, heater contin mount of ' 4 
square t ( OOD R f PL "AC *E scal With yitage ir ne 
adjust control. Choice of 14 filament voltages from .6 11 Blank sox r future 
type tubes. Unive i-type selector switches for any combination of pin connectior Gn ole 
init, 10-lever function switch simplifies assembly. Illuminated rol hart list 0 tube 
types. Complete t, ready for easy assembly. Shpg. wt, 14 lt 

Model F-143. ( inter type Tube Tester Kit only $29.75 
Model F-142 ove, but with carrying case. Net onl $34.75 
Model F-141. T'V Picture Tube Adapter for above. Net ly $3.75 





knight-kit 


1,000 OHMS/VOLT 
VOM KIT 


Model F-128 - xceptional accuracy and 
rsatility at amazing low 

ost. Ideal for service shop, 

25 | »and Amateur use. Uses 

" meter (400 microamp 

movement with separate 


scales for AC voltage and current, D¢ 
age and current, decibe is ind 
ranges include: AC, D¢ 

0-1-5-10-50-100-500-5000 
sensitivity 


resistance 4 
and Output 
1000 ohm 


Resistance, 0-1000-100.000 


ohms and 0-1 meg.; Current, A¢ wr Dt 

0-1-10-100 ma and 0-1 amps; Decibels 0 
to +69 in 6 ranges. Uses 1 precision 
resistors. 3-position function switch ar } 


position range switch. Complete kit with 


bakelite case, battery and test leads. Shpg 
wt., 2% lbs 

Model F-128. 1,000 ohms/volt 

VOM Kit. Net only $14.25 


i dercomes 
TERMS: If your total kit or 
nga gory tage of our liberal Time Payment 


s to pay. Write for 


order from AL |_| E- [.D meAND, & 100 N. WESTERN AVE., CHICAGO 80, 











QUALITY ELECTRONIC TEST 


EQUIPMENT IN LOW COST KIT FORM 


Advanced Electronic Design 
New Printed Circuits 
Easy-View, Hi-Legibility Panels 
Professional Streamlined Styling 
Matched Instruments 


Premium Quality Components 


4 | 31° 


knight-kit 


AUDIO GENERATOR KIT 









Save money—have performar 
r t price! Pro 
sour he audio cir 
h t ks 
r r 
i h 

60 

th le t l t 

atm I p { 

out is develoy 
Cor with prof 
assemble. Shpg. wt., 17 lbs 


$31.50 


Model F-137. Audio Generator K 


18” 


knight-kit 
RESISTOR-CAPACITOR TESTER KIT 


This new highly iccurate tester mee 
ments of lab and service shop. Me 


resistance; checks 





for opens an 
ceramic capacitors; shows power f 
Large dial shows capacitance and re 
balanced-bridge circuit with “mag 
setting. Direct-reading potent 
measure power factor from 0-50 
rated voltages applied. 5 test volt 

450. Capacit 10 mmf to .0¢ 

1 to 50 mfd and 20 to 1000 mfd. Res 
50,000 ohms and 10,000 ohms to 5 meg 
Automatic discharge feature prevents 
Complete kit with professional portable 
instructions and all required parts. Shpg 
Model F-124. Resistor-Capacitor 

Tester Kit. Net only - 


BUY DIRECT AND SAVE! 


y ranges 


$18.75 
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“YOU Save 


because you 


BUY DirEcy 


IDEAL FOR SERVICE TECHNICIANS, 
INDUSTRIAL LABS, TRAINING SCHOOLS 


Crystal-Clear Instruction Manuals 
"Step-and-Chek”’ Building Method 
"King-Size” Diagrams 


“Spotlight” Pictorials s] g’> 


SAVE MONEY! BUY DIRECT—get top 
quality—get the most for your test instru- 


ment dolor. knight-kit LOW-COST RF SIGNAL GENERATOR KIT 


Model F-145 





An extremely popular kit, noted for its wide range i exceptional sta 

bility —saves you two-thirds the cost of a com] I 1 instrument. 

Delivers output on fundamentals from 160 ke all t it to 110 me; 

useful harmonic output to 220 mc. Ideal for aligning RI i IF stages 

and for audio equipment troubleshooting. Also rV marker 

generator when used with any sweep generator. | the famous 

Model F-135 Colpitts circuit for high accuracy with negligible d RF output rated 
over 100,000 microvolts. Output can be modulated ycles. Has 

75 built-in sine-wave audio oscillator with output e output. 
$23 Maximum audio output, 10 volts. Jack for ext tion; step 
and continuous-type output attenuat« rs, Complet fessional 

portable case, including punched chassis, tube s and all 





required parts. Shpg. wt., 10 lbs 


Model F-145. RF Signal Genesiioe Kit. Net only $19.75 


knight-kit 
VISUAL-AURAL SIGNAL TRACER KIT 


A remarkable value in a kit which permits visual and 
1ural signal tracing of RF, IF, video and audio circuits 
costs no more than an audio signal tracer alone. Traces 
the signal from the antenna to the speaker. Reproduces 
signal at plate or grid connection of any stage. Identifies 
and isolates “‘dead”’ stages. Features: high usable gain of 
0,000; “magic eye” with calibrated attenuators for signal 
presence indication and stage-by-stage gain measure- 
ments; built-in 4” PM speaker; RF probe for checking all 
stages; special audio probe tip included; provides noise 
test; built-in watt meter calibrated from 25 to 1000 watts; 
provision for external scope or VT'VM. Complete kit with 
portable case. Shpg. wt., 13 Ibs 
Model F-135. Visual-Aural Signal 
Tracer Kit. Net only : $23.75 


SAVE UP TO 70%! 
SUPER-VALUE knight-kit 
CAPACITOR CHECKER KIT 


Tests capa 
are still wired 
Model F-119 ourer. 


ing the many Ca t na 
Se t it s in il . 
$ 65 tial instrument 3€1 . 
technician Jus button 


0 mmi t 


knight-kit 
RESISTANCE coupling and filter condensers from pgs ; aaa 
SUBSTITUTION BOX KIT when the capacitor under test 1s wire 7 AA - fA + e tested 






60 ohms. Capacitors between .1 mfd and « i 4 “ 
even when in parallel with resistance as low 18ed 
eiscinihien in the professionally styled Knight-Kit case, st 


i ay c 5 nel. Compk 
wrinkle finish with gray control panel I 


ly for 
3595 easy assembly. Shpg. wt., 5 lbs. en $11 .65 


Model F-119. Capacitor Checker Kit 





Supplies 36 standard 1 watt resistance values between 15 
ohms and 10 megohms with an accuracy of 10 Resist- 








ance values are readily substituted into any circuit to knight-kit CAPACITANCE SUBSTITUTION BOX KIT 
determine proper value of resistor required to do a partic- , 
ular job. Uses simple, single 18-position switch for resist- Provides 18 standard cay 1001 mfd. to 
ance selection, plus a slide switch which multiplies all .22 mfd., y All v th the excey 
values by 1000. In attractive bakelite case, 5 x 3 x 2”. tion of .15 and .22 which are 4 e 18-position 
Complete with all parts, including 18” leads with insulated Model F-138 switch selects all values y—no need to 
alligator clips. Full instructions for easy assembly. Shpg. touch the test leads. Save me 1 effort 
wt., 2 lbs. 50 required to determine pr ‘ alue required 
Model F-139. Resistance Substitution $5 95 a In bakelite case with ar ‘ eesre xo oo 
Box Kit. Net only......... Sur suutieleweee ° Complete with all parts, ir with insulated 
alligator clips. Easy to ass« minutes. Shpg. 
wt., 2 lbs 
ALL PRICES NET Model F-138. Capacitar S } $5 50 
Box Kit. Net only 


F.O.B. CHICAGO 


YOU SAVE MORE BECAUSE YOU BUY DIRECT ¢ orDER TODAY 
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knight-kit 
50 WATT CW TRANSMITTER KIT 


Model SX-255 Built-in Pi-Type Antenna Coupler 


Check the features packed into this 


50 new transmitter kit and you'll see 
$ why it s one of the greatest Amateur 
values ever offered. Compact and 


versatile, it is the perfect low-power 
rig for the beginning Novice or sea 


soned veteran. Features U watts input to 807 final 
high-efficiency 6AG7 modified-Pierce oscillator t <a 
crystal or VFO without circuit changes: bandswitching 
coverage of 80, 40, 20, 15, 11-10 meters; pi-section an- 


tenna output matches line impedances from 50 to 1200 
ohms—permits use with any type of antenna. ( risp 
clean, cathode keying of oscillator and final, Saame 
take-off plug supplies filament and B plus voltages for 
other equipment. Copper-finished chassis and ¢ abinet 
interior hitering, shielding, bypassing, and coaxial SO- 
<-J9 antenna connector provide excellent TVI suppres 
sion Meter reads either plate or grid current of final 
J acks for VFO, crystal, and key. Supplied with all Pp arts 
—— step-by-step instructions. Less crystal and 
ey. Size, 844 : aac" Ec 1 ) 
po Ry she Le aS ne For 110-120 volts, 50-60 


$X-255. 50-Watt Transmitter Kit. Net . $472.50 


knight-kit 
SELF-POWERED 
VFO KIT 


Model S-725 


327° 


Complete with built-in power supply! Careful desig 

and voltage regulation assure high stability Ex lions 
oscillator keying characteristic for fast break Pot with- 
out clicks or chirps. Full TVI suppression. Has plent ; 
of bandspread: separate calibrated scales for 80 40 0. 
15,11 and 10 meters; vernier drive mec hanism. 2-ch 1ssis 
construction keeps heat from frequency determining 
circuits. Output cable plugs into crystal socket aia 
mutter. Output on 80 and 40 meters. With Spot-Off- 
[ransmit switch for “no swish” tuning Extra swit h 
contacts for operating relays and other ex ui on > it. 
Complete kit for easy assembly sateen 
Shpg. wt., 8 lbs 

Model $-725. Self-Powered VFO Kit. Net $27.50 





knight-kit 
CODE PRACTICE 
OSCILLATOR KIT 


Model $-239 
Transistorized— 


s4%5 cord Flash- 


An ideal new code practice oscillator. Uses transistc 
circuit. Extremely low current consumption— pouteead 
by single penlight battery. Provides crisp, clear tone 
(400 to 600 cps). Has input jack for earphone; screw- 
type terminal strip for key. In compact bakelite case 
(2% x 3% x 1%”) with anodized aluminum panel. Com- 
plete with all parts, battery and easy-to-follow 
structions. Shpg. wt., 1 lb. oe 


Model $-239. Code Practice Oscillator Kit .. $4.95 





oy AN 4 | =D) 








RADIO-ELECTRONICS 








ALLIED knignht-kits .... 


LOW-COST 
QUALITY HAM GEAR 


FAMOUS knight-kits FOR HOBBYISTS... 


EASY-TO-BUILD... FEATURING EXCEPTIONAL PER FORMANCE AT LOW COST 


Model S-243 knight-kit 


95 "SPACE SPANNER” 
13 BAND SWITCHING 
RECEIVER SET 


DUAL BAND FOR THRILLING 
SHORT WAVE & BROADCAST 






All-new 2-band receiver in ea 
form at a very low price. | 
short-wave (6 to ind standard broadcast, plus amateur, aircraft 
radio. Features spe egenerative cir t: highly sensitive on bre 
switch selects broadcast or short wave. Has 4 PM speaker and bean 
for plenty of \ e; headphone connectors for weak signal lister 





speaker. Employs 12ZAT7 regenerative detector and audio amp! 


35W4 rectifier. Six controls; Bandspread; Main Tuning; Antenna Tr I 
Regeneration; Audio Gain. Pane l finishe n attractive gray with bl 
parts, punched chassis and tubes. 7 x 10°93 x 0; for 110-120 v 





Shpg. wt., 459 
Model $-243. “Space Spanner”’ Receiver Kit. POOR. oc ccevewensesctnees 


Model S-265 knight-kit 
10-IN-1 


s] : LAB KIT 


BUILD ANY OF 
10 FASCINATING 
ELECTRONIC PROJECTS 


A wonderfully instructive electron kit 

Ideal for experimenters, beginners ‘ 
build. Construct a sensitive 
Receiver; Amplifier (for phon 
Wireless Phono Oscillator; Home “'} 
cast Station’; Code Practice Os 
ur other fascinating projects t 





Capacity-Operated Relay, or any one of f 


to build and operate. Only tools needed are soldering iron, screwdriver pliers. Perf 

for self-instruction in circuit fundamentals, and packed with practical applications. | 

includes mounting board, tubes, all parts, hardware, microphone, and 12-page builders 

manual. For 110-120 v., 50-60 cycle AC. Shpg. wt., 10 lbs. 

Model $-265. ‘10-in-1” Kit. Net $12.45 
$2.00 


Model P-003. Phototube for Photo Relay Project. Net 
Model H-024. 4-Prong Socket for Phototube. Net.... 


knight-kit 


s] 485 "RANGER II” 
SUPERHET RADIO KIT 


Model S-735 


Thousands have built and enjoyed the Rang 
Broadcast Band Receiver. Carefully engineere 
for easy construction and powerful, sens 
performance. Latest Superhet circuit; tunes 54 
to 1680 kc; covers entire broadcast ban and 
automatic volume control, built-in pre-formed loop ante 
Develops excellent tone quality from Alnico V PM dyna 
12SQ7GT det. -AV¢ 


} 





exciting police calls. Features 
ball-bearing tuning condenser 
speaker. Supplied with following tubes 12SK7GT IF amp.; 
50L6GT audio output; 35Z5GT rect. Complete with handsome brown plastic cat 


tubes, speaker, all parts, and instruction manual. For 110-120 v., 50-60 cycle AC or D¢ 


Shpg. wt., 8 lbs. $14.85 


Model $-735. ‘Ranger 11” Superhet Radio Kit. Net..... 
Receiver Kits Supplied Less Wire and Solder 
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Top Quality Electronic Equipment in Kit Form 








BUILD-YOUR-OWN 


FASCINATING, INSTRUCTIVE HIGH FIDELITY knight-kits 


USED BY MANY LEADING TRAINING SCHOOLS 
knight-kit 


BASIC 25 WATT 
ULTRALINEAR 
HI-Fl AMPLIFIER KIT \ 


Model S-755 


$415 


TOP CUSTOM QUALITY— 
ETCHED CIRCUIT WIRING 





knight-kit 


“OCEAN HOPPER” RECEIVER KIT 




















are new super-quality hi-fi basic amplifier , : 
ntended f ' ¢ ee iS Gesigned to satisi ster 
Model $-740 BROADCAST, LONG WAVE & latest Williameon type uited  porating built-in preamy Con 
é Huiamson type ultraline i ie eae - I ses 
SHORT WAVE RECEFTION mune ontgnt of G5 watts, Preecusen een hed t eiateary 
tts ‘quency respons stg 
$ 75 The famous ‘tOcean Hopper”’ watts. Harmonic distortion is only l Lit ; ¥ t 2 
receiver kit—sensationally low- 10 watts ind only 1% at 20 watts using 60 cps t | 
g | 1 { " 
priced—tops for enjoyable broad full rated output. Output impedance 4, 8, 16 ohms : 
cast. long wave and short wave reception. Highl volts. Uses two 12Al Ss, two 5881's, and a 5V4. } nape i seh l 
sensitive regenerative-type circuit. Excellent head and phase inverter stages. Has output teste 3 ph amplifier 
phone reception; can be used with ohm PM on-off switch. Handsome chrome-y a 
peaker on strong broadcast band stations. Supple 1 hi-fi amplifier in every detail . UO x , 
h plug-in coil for standard broad covers long at over twice the price. Complete wit} ~riyglh € g 
ive and popular short wave band | y 27 Ibs a Pp Shpg. w 
alls in thrilling for mn broadcasts r I y 
| n ig foreig oO i Model $-755. Basic 25 watt Hi-Fi Ultralinear A $4] 50 
7 7 





nd aircraft. Controls: Main Tuning, Bandspread 
Antenna Tuning, Off-On-Regeneration. Handsome 
gray panel, logging type lucite main t 
With all parts, tubes, instructions (less extra coils | 
and headset AC or DC operation. Shpg. wt ibs n hy b 


Model $-740. “Ocean Hopper” $10.75 


Receiver Kit. Net 
EXTRA PLUG-IN COILS 
Net ee A. 


tuning Knob 


$-741. Long Wave, 155-470 k« 
$-742. Short Wave, 1.65-470 k« 
$.743. Short Wave, 2.9-7.3 mc. | Net 
$-745. Short Wave, 7-17.5 m« (‘ ee ne 65¢ 
$-744, Short Wave, 15.5-35 m« 





: knight-kit = knight-kit 
knight-kit 10 WATT HI-FI AMPLIFIER KIT 20 WATT HI-FI AMPLIFIER KIT 


TRANSISTOR Model S-234 Mode! S-750 


RADIO KIT Famous for wide response for less! Fr 
$ 95 ae smooth reproduction at 7 r 4 5 

ow cost. Only 0.5 volt drives ( te or 

PRINTED WIRING— peed say pina gg $ 1.000 cpa at 20 
1 db 2 











WORKS FROM BP,» quency response: + +; = 

FLASHLIGHT CELL ea 000 cps at 10 watts. Harmonic distor- level: tune aiises ‘OD asataas 

Model $-765 ion less than 0.5 at 10 watts. Intermod phono ‘= “reg eee ri<: ~ 
Experiment with the marvel of tran- distortion less than 1.5 at full output tun aaesad , tye Sensitivity 

95 sistors in this new transistorized, Controls: on-off-volume, bass, treble Input magnetic pho: ~ watss 6 itput 

$ printed-circuit radio. No tubes—no for crystal phono or tuner. Chassis pun hed netic phe n n i aeebatl adie 
crystal! Small enough to fit in the palm to accommodate preamp kit. Matches 8 ohm recorder i rae beer fh hono <3 

of the hand—yet it provides powerful speakers. Shpg. wt., 14 lbs Treble, \ aig tgs r pis Bass 

Model S-234. Amplifier Kit. Net $20.95 t f LI pee 





reception over the complete AM broadcast band i 
Transistor provides extra audio power for loud, clear Mod re controlled { 

el S- —_ r lled fr heen 
reception. Operates from single flashlight cell. De- Net $-235. Preamp Kit for above, Model $-750 Lys fF 
signed for use with headphones. Printed circuit ica oA EA ging tA cree $2.75 Amplifier Kit. } ; $34.75 
eliminates wiring—just assemble and solder a few — = mn 

plifier Kits Supplied Less Wire and § 
older ; 


connections—that’s all there is to it! Supplied com- 

plete with all parts, hardware, battery, and easy-to- 

follow instructions. Less antenna and headphone (use A 

3000 ohms or higher). Shpg. wt., 8 oz $3 95 |B) id A 'B) { (@) 
Everything in Electronics from One Robiable Sounto 


$-765. Transistor Radio Kit. Net 








RECEIVER KIT ACCESSORIES 


2000 Ohms Headset. Dua! headset for use with ‘Space 
Spanner”, “Ocean Hopper” and “10-in-1 Lab” Kits 
SeDUO. Met. cccsocccvsens $1.79 
4000 Ohms Headset. !mported dua! headset for 


Allied Radio Corp., Dept. 2-B-6, 100 N. Western Ave., Chicago 80, Ill. 


Ship me the following KNIGHT-KITS: 








Transistor Radio Kit Quanti j 

J-149. Net $1.98 Description Mode! N Price 
Antenna Kit. For use with all Knight-Kit receiver kits — 

ewe MOA 66 ccc cc dticecvvcsewces ; $1.05 —_——— 











ALL PRICES NET F.O.B. CHICAGO 


$...... enclosed. For parcel post include postage (expre iran i 7 


Name 


Address. 


ORDER TODAY me 


ee ee es ee ee ee ee 











Ce ee 





_State_ 





FEBRUARY, 1956 
87 





wovwrw FS —_ = = 


TELEVISION 














by RAYMOND L. CLIF1 


F there are several TV channels in the following modifica: efore cor cuit of the 6AI 
your area, remote control of your’ verting it to remote ««)' | (See Fig. 3.) 





receiver may be a desirable feature. 1. Replace the original RCA tun Move the 

With the prevailing large-screen TV with a Standard Coil ca de type nd the grid to cat ‘ 
chassis, the ideal viewing position is move the sound take-off point to the ind change the | 
the far side of the average living room. plate circuit of the first vide f. an ply voltage a I 
This remote control unit will make it fier as shown in Fig. 1. The sound take 6. Connect a | i 
unnecessary for you to leave your fa-_ off coil is a Standard ( type XM-752 clamp for the 
vorite chair to change channels; adjust or equivalent The cascode 
the fine-tuning, contrast, brightness o1 2. Disconnect the picture cont ‘ eain with le 
volume controls or to turn the set on o1 cuit and the bias line to the first, secor ( | 
off. Developed for 630 type chassis, it and third video i.f. a her grids and f t 
can be adapted to other types of sets. install a 6AU6 keyed a. circuit as ir their amplitude 

The original 630 type receiver often Fig. 2. ‘ and contra 
drifts considerably during the warmup 3. Move the picture (contrast) con a.g.c. circuit hel 
period This affects the sound (in split- trol to the cathode cir« t of the 6K‘ vne-pulse level f 
carrier sets) and the fine-tuning con- GT video output stage (Fis ) duces pictures of 
trol must be readjusted several times 4. Modify the d.c. restorer circuit and et is awitched f 
before the set stabilizes. Retuning is no move the sync take-off to the plate cir- other without reset 
longer bothersome with this remote con- TO IF GRIC and contrast cont 

— : 


trol at your fingertips. bias circult Is cha 

Later 630 type sets such as the Airex, positive so it can be 
Mattison, Philmore, Regal, Tech-Master KK “478 controlled from the 
and Video Products have several circuit ‘ = i With these 
modification 


make them superior WAH AA HHH 
} | 
| 
+ 








now an idea 


to the earlier types. Some of these have 9018 control operatio 


intercarrier sound to minimize the ef- 





fects of drift on the sound. Standard 1OOK~] THRESHOLD CONT Converting to remote control 
0 ESHOLD CON g 
Coil tuners are widely used on the later A wy) ALC WRUNG CR PLYRACK TRANS OF The diagran 
types. If your set is an early type, make ae ll MOF con (OOO 47-08 chassis and its conne 
vvv 4 * > . . Ow? 
6AG5 LAAA4 t TQ 6x6 chassis are show! 
a a AGC KEYER , , out of major component 
5] S4  270pyt =<) 3 and 7. The remote 
4upf = = as iM a . 
7" s=OR = 225. «g ra a 10 x 17 x 4-inct 
2] — r r 
oe — - | a. 3 rhe tuner, audio p 
TUNER 


P= B+ on 4 : " controls are supp) ¢ 
O —— livering around 250 \ 
me e 
2 me o> $0 Vi00-135¥ After building the 
. if f wiTP 
ia ated circuits on the mote cl 
Y 


a 35 Y AMPL move the cascode tun 
Fig. 1—Sound take-off point for 630 Fig. 2—This keyed a.g.c. circuit im- Chassis and install it o1 ( 
receivers using cascode front ends. proves performance of old 630 receivers. The output of the t 
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FROM DELCO RADIO... 


come the coils 
with highest performance. 
You trust them ...so do your customers! 


The core of quality service and really fine radio perform- 
ance is always in Delco Radio coils. Delco Radio coils are 
made with powdered-iron cores, specially treated and DE LLCO 
compressed to exact shape on tolerance-true machines in 

Delco Radio’s own plant. Skilled craftsmen wind and —— ee omnes | 
test the entire assembly so that you can depend on Delco 


Radio coils for uniform performance characteristics. RA D ! oO 


Your UMS-Delco Electronics Parts Distributor carries a 
complete line of Delco Radio parts, including precision- 
built Delco Radio coils. See him today! And, keep your 
eye on the Delco Wonder Bar Radio as advertised in 
leading consumer publications. It'll be helping you tune 
in to a greater service market. 








DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 


A GENERAL MOTORS PRODUCT —A UNITED MOTORS LINE 
Distributed by Electr $ t rs Everywhere 








A complete line of original equipment service parts from the 
VW f l r ’ ' A rT) = p | at a 7 
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6K6-GT 


120uH/5 





0 SYNC CLIPPER 
TO AGC KEYER GRID (FIG 2) 


m P 2ND VIDEO AMPL {600} 
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Fig. 3—Modifications to brightness, contrast and d.c. restorer circuits. 


the grid of the 6AB4 cathode follower 
that feeds the 6AG5 first video i.f. am- 
plifier through a length of coaxial cable. 
Contrast is controlled on the remote 
chassis by varying the bias on the tuner 
r.f. amplifier. This permits the tuner to 
be adjusted manually for maximum 
gain in fringe areas. 

After wiring the remote-control unit, 
cut and mount an adapter plate to cover 
the hole left by the tuner on the main 
(See Fig. 8.) Install the 100- 

uf coupling capacitor between the coax 
connector and the grid of the 6AG5 first 
i.f. amplifier. You can check your work 
thus far by connecting the tuner and 
main chassis through the coax, plug- 
ging both units into the power line and 
tying a good antenna to the tuner. You 


chassis. 


hould now be able to receive normal 
pictures. 

Set the contrast control to the ex- 
treme counterclockwise position. Turn 


the channel selector to the strongest sta- 





tion and adjust the area control so the 
6BQ7 
_— _ RF AMPL 
——— 3yyt | Spyf 
rit’ 00 4 4e— 
x 3 | Ienigs 4+ 
~ if 
3 LA A 
oe = = $>o- 
Se ir teak 
jo i } F) 47ypt 
a $- 
fie '“ 
—4—4 dhe , 
47K a Son 5K 
¢ 
re + 4 
¥6.3V 
jo 5v/2A = 54 
= 00 YO 
=o 0o— Io 4 2 + 0 
A p=) [=e S ot 
alpo 
«< ae | tee 6 
> 4 3 
+s Pi2nu? Deans 
oe — abe — 





picture has slightly less than normal 











+ 
————— "amg N24 
RAN 3 
AM ATH 
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HORIZ SYNC DISCA 


zy GALS 
Fig. 4—A.f.c. stabilization circuit 


amplifier, disconnect 

















contrast. With this preset adjustment, output from the volume cont: 
the contrast control will have a uniform receiver and connect it ft I 
range capable of handling signals of connector for the mike 
the levels usually encountered. Adjust signal now passes th h the 
the slug in the 19-26-me tuner if. preamp and tone-cont1 
output coil for the best picture. Check separate amplifier. 
the tuner voltages under load for 
approximately 130 volts to the mixer t 
and 250 to the r.f. amplifier. ij 

The brightness control is removed 
from the receiver chassis and installed 
on the remote unit as shown. i 

Three possible modifications may be : 
made on the audio circuit. Some later 
models have a pretty good sound sys- 
tem with a push-pull output circuit. 
This can be used by mounting a 12AU7 | 
on the adapter plate and ing the cir- | 
cuit in Fig. 9 to provide a low-im- | 
pedance volume control line. In this | 
case, the 12AU7 preamp and tone-con- ; Wl 
trol stage on the remote chassis may 4 ; ETS 
be omitted. Photo A—A remote control and amp! 

If you have a separate high-fidelity fier cabinet with front panel rem: 

C6 OTTO 6AB4 ava ti 
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REMOTE CHASSIS iy 630 CHASSIS 


Fig. 5—The remote control unit and its connections to the TV chassis. The two chassis are grounded through the braid on 


connecting cables. 
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The No. 2 lead in mike cable is used in the circuit variation as indicated in Fig. 9. 
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Fig. 6—Top view of control chassis. Angle irons at cor- Fig. 7—Underside of the control unit. TI ble connectors 
ners simplify mounting and servicing from the underside. are located in the upper left and lower 1 hand corners. 
a.c. receptacles controlled by a 5-ampere \ 
switch at the remote location. The 
on—off switch and the receptacle } 
be wired and installed ir 
with the local electrical code ne 
ial and three-conductor mike cable be imine 
tween the remote and main cha can 
be run beneath the floor or through the 
attic in the same manner a tandard 
electrical wiring V t TV 
Custom installations 
Each custom installation should be « 
inned carefully, paving particular at 
tention to the type and location of the 
cabinets fos the remote and main cha 
sis. Do not overlook the possibility of If 
installing the remote-control unit in an ! 




















The control unit in use, with the Parts for remote control 
author’s mother at the controls. Capacitors: |!—!00 200 yu uf 
rr a ¢ eram 3 ) > ( 
The t re > vd ty move the 0.25 pf, 400 volts, paper 0 8 ‘ 
. Phe thir { met he 1 n ve tl é af pe ee Boye ’recautions I 
6AT6 a.f. amplifier and 6K6-GT a.f. Resistors: 1—180 ’ hn , 
output stage and all related component | watt; 2—2,200 0 4 
; 00,000’ ohms, |/7 watt 
ver to the remote chassis. On early watts: |—1060 ohms. 3 ; ; 9 
630 type sets, the space gained on thi |-megohm potentiometers ; ' 
we tes * : ae i , . Miscellaneous: |—Power transformer, 500-550 volts am 
main chassis can be used when adding t. at 50 ma: 6.3 volts. 2 amps: 5 volts, 2 amps cabinet 3 
keyed a.g.c. I—filter choke, 10 henries, 50 ma; | tal, |—7-r : 
’ . > miniature, I—9-pin miniature socket; 2—coax con ( 
Remove the on-off switch from the hector. chassis type (Amphenol 83-IR}, 2 { nte 
rV receiver and wire the primary of (Amphenol 83-ISP), 2—reducer (Amphenol § 
e ° ; f oe terlock ’ ‘ 2—3-contact chassis type microphone connectors i 
power transformer to the interiock con (Amphenol 91PC3F) 2—3-contact male microphone cal . ‘ 
nector on the chassis. Then plug the TV plugs (Amphenol 9!1-MC3M); I—I0 x 17 x 4-inch ee 
3 i life ; i ” ne h: reer aluminum chassis: |—cascode type tuner (Standar 
set, amplinler and remote chassis into Coil Products), |—XM-752 sound take ! } f en 
(Standard Coil Products) i—5V4-G = ; , _ ny 
71 ——— ry! 7 I—6AB4 tube: I—pilot lamp No. 47 and socket eis hae “aggre : 
ae | a RG-59/U coaxial cable: 3-wire shielded microphone rain acce t i W hene 
"a cable (Belden 8423): hookup wire, terminal strips nn hl, — te the 
knobs hardware ~# . ‘ 
{ “ ADAPTER PLATE ALUM me ! € ment 
R BRA 12AU7 * | 
# | : mee ae ie 1 
° @ — ATE 
A 3 a ¢ t ( 
4 ‘, 1-0 F - — : 
¥ %— Ly * / (—\4 ta ECEPT - 1 = P sup I } \ W 
g 422K RAN (oc) Pa at +> + Tat | % wes 
\ re i , 50V 6 j 1 
" jy os \ oR Di ~ go fa anne I ne € I ipine 
ye D! FROM fe + ; ‘ by fo 
on es A > = = IU . 
GALS DISCRIM +7 PPK PIN BALS 400V| ww 4 -incl , It w 
‘ : / A3-IR RECEPT 4 DISCRIM = 
I2AUT (IF USED) O'S | wike es : fa : 
i e 0 OUTPUT 3 2 ABLE #5 ing ( eta 
\ eel) i 470K IW O- 2 2 | ° | | 
eS 4/ 2.7K IW + +0! -} VOLUME 
» Bison =f =p “ S0Lspy 1K $2 ol the he mair 
tMoouut | — = < 
~“~— es Gee Ye Oo} tl 
TY 3 
&. 64 3 4 r » a ; 
6AG5 we TV CHASSIS \ REMOTE CHASSIS cabinet. The re it the toy 
IST ft ° y F 
AMPHENOL 9/-PC 3F and W lan I ( ire ip 
Fig. 8—The adapter plate and connec- Fig. 9—Circuit used for remote volume = Ported on open I : anes 
tions to the 630 type receiver chassis. control of original audio circuit. iron, ENI 
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JERRY KASS Fig. 1—The bright- 
ness control circuit 
in the Admiral 19E1 
TV chassis. = 
40V 
+._________ 
Fig. 2—Bendix T14 WW 
series chassis use 
this brightness con- = 
trol circuit. 
UO reproduce a transmitted picture Fig. 2 shows a va it I ntne therefore had 
with the proper hading and control circuitry Once ivall the 
hotatituns waltu the television brichtn elicit tania, annoet Brightness control defect 
transmitter and receiver must have between ground and a posit voltage, , ( ! 
a common light level fi ise as a refe} approximately 140. Howeve this time htne 
ence point. Th point total black- the arm of the cont: es to the cor n | 
ne I lled the pedestal or blank- trol grid. To offset the | tive grid ild cor 
ad represent 75 of the voltage that can vary f U t 140, he bi I 
ul ( he upper 25 the cathode of the picture tube lirect tube | 
rea t i tne Dia Ke! than coupled to the I ate I the t I | hi 
ontains the synchronizing fier. Thus the cathode potential (ay the picture tube 
he t , eve Inde proximately 1 ) t ! oint in the ! 
pendent of signal variation ind for video amp r pla } en cathode ! 
proper shading it necessary only t istrates ba theor ng ne pr ibility of 
picture-tube cutoff represent the trans- bias is the tage the t ( ibove picture-tube 
mitted picture’s blanking level relative to the voltage tf the cathode ich as internal ar 
Picture brightne is determined by The bias is 50 volts when th ntre heater—cathode and 
the de grid bias that establishes the grid is 10 volts and the ithode j t is best to check | 
tube’s operating point. The video signal 60; when the control gri 10 tube socket removed 
applied between grid and cathode volts and the cathode i 10 ar wher If the proper bia 
produces instantaneous variations in the control grid is 1) volts and the _ tained, the individua 
brightness corresponding to the shade cathode is 10) ircuits should ther 
of picture component However, the Since the viewer has no way f know the voltage at the ar 
video is an a genal whose average ing bias voltages and signal amplitudes. control to see if it v 
value is zero. Therefore the average he usually sets the brightne evel to range of the voltage 
grid voltage is the de bias. Since this suit his taste and is generally not too tiometer. The other 
Dlas, when varied alte? the average far off since insufficient b i prevent cathode ) hould ne 
illumination of the picture, the poten- large signals (approximately 75 of ts voltage is norn : 
tiometer used to make this change is peak amplitude) from driving the pi to ground or some 
called the brightn« or, more properly, ture tube into cutoff, the een very vith the control cit 
the background control bright and without proper black value The Fig. 1 cir 
The most common method of varying Also, the whites will drive the grid to service. With 
picture-tube bia i with a_ poten- positive with respect to cathode, causing testing is limited to 
tiometer, connected across a de source, poor focus and sometime pioomimng (2 being open wl In 
in either the grid or cathode circuit. Excessive bias will cause some of the However, should it sl 
Fig. 1 shows the simple circuit used in darker values to produce cutoff and voltage would rise t 
the Admiral 19E1 chassis. The control 
grid is grounded and the brightness FROM SYNC CLIPPER 68K —-HORIZ H 
potentiometer connected between gvround ] < Pept f nn Bs aa wy~ Ww 
and 90 volts Thu the bias can be ~" of <_< 2 lpg Sait ‘ 


varied from 0 volt (maximum bright- 
ness) to ~ 90 (well beyond cutoff). The 
ignal from the video amplifier is fed 
to the cathode and will thus produce 
light variations on either side of the 
fixed brightness level. The proper set- 
ting of the brightness potentiometer is 
the point where black just equals visual 
extinction of the electron beam (this is 
not necessarily picture-tube cutoff). 
Capacitor Cl between the arm of the 























control and ground is used in many 82k 
receivers to shunt the ac across the = s2ypt . a — 
brightness control, thus preventing the + 


bias from varying. Fig 3—Horizontal oscillator and control in Admiral 19K1 TV chassis. 
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1. Antenna-Top UHF CONVERTERS—convert any UHF channel 


to any VHF channel right at the antenna . . . avoid losses of long 
UHF lead-ins. Have crystal controlled oscillators with Teflon coils 
and trimmers for drift-free performance. 


2. Lo-Noise PRE-AMPLIFIERS—mount at the antenna to amplify 
the signals, not the snow. Models for all-channe!l (2-13), low-band 
(2-6), or single-channel operation. Amazingly low noise level and 
high gain for perfect pictures where conventional ‘boosters’ fail. 
3. Hi-Gain DISTRIBUTION AMPLIFIERS—sensitive, 5-tube case 
code circuit distributes snow-free all-channe!l VHF signals to 5, 10, 
20, or more receivers. Noise level approaches theoretical minimum 
—only 6 db. 


4. Passive LINE SPLITTERS — simplity complicated building 
layouts. Divide amplifier output 2 or 4 ways to feed low-noise 
coax distribution busses in various wings. No tubes, cannot overload, 


5. Line Tap IMPEDANCE MATCHERS—auick, easy way to connect 
TV sets to distribution busses. Match 300 ohm receivers to coax line, 
suppress interaction between sets, compensate for line response tilt. 


PLUS Powerful sales aids to help you sell, install, and service ony 
Jerrold system more profitably. 


See your nearest Electronic Parts Distributor or write direct te: 


JERROLD 
ELECTRONICS 
CORP. 


2216 Chestnut Street, Philadelphia 3, Pa. 
Conoda: Jerrold Electronics (Canada) Ltd. 512 Bayview Ave., Toronto 17, Ont. 
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/AMPHENOL TWIN LEAD INSTALLATIONS 
have proved what dealers and 
installers have always known— 
with dependable AMPHENOL 

Twin Lead they are assured of: 


electrically superior, low loss 


virgin brown polyethylene assures longer-lasting, 
trouble-free installations 


no call-backs, more referrals 


good dealer mark-ups to fair list prices 


5 POPULAR AMPHENOL TWIN LEADS 





300 ohm—tubular con- 

















14-271 struction contains and 
. n protects field of energy 
AIRCORE assures lowest loss under 
wet or dry conditions. Ex- 
cellent for fringe area in- 
stallations. A must for 
UHF and coastal regions 
U.S. Patent 2,543,696 
14-056 300 ohm—60 mil web 
STANDARD thickness. Standard of ¢26 EF 
quality in thousands of ’ 
installations. 
+ - 
- : 300 ohm—T72 mil web 
C 14-559 ' thickness, 7/28 copperweld $20 
: STEELCORE conductors. Twice as ’ 
tough and flexible! 
T T 
: 
4.100 | 300 ohm —100 mil web 
+ 
anc ; thickness for applications - 
tC j " 
CENTURY ' where a strong line is_ | ad 
needed 
' 
: 
i 
T | 
14-298 Four conductor rotator 
(0-000) ROTATOR | cable with heavily ribbed | enn on 
' virgin brown polyethyl- | — 
' ene dielectric. i 
' 





AMERICAN PHENOLIC CORPORATION chicago 50, illinois 
AMPHENOL CANADA LIMITED toronto 9, ontario 











TELEVISION 


approximately the 
video amplifier, d1 


nto cutoff. If ( 
atnode at grour 
varying the t 
reen will remall! 
race lines visible 
(In SOme moc 
ind throug! 
hunted by 
} € atl t 
tl ign L 2d 
.015-uf capacito! 
one end of the ‘ 
If this .015-uf cay 
positive voltage w 
grid, making it i 


complete brightne 
The circuit in Fis 
involved. The volt 


the picture tube 
The control grid v 
from 0 to approx 
either R2, L2 or L 
tube cathode will fl 
mon reference px 


brightness cannot 

the heater of the 6AH¢ 
be no plate current fi 
will rise 

raise the picture-t 


voltage 


increasing the bi 
rightness 


range 
If R3 or R4 
L4 oper the « 
crease dropping 
video amplifier pl 
Tr 


he picture tube it 


brightness and n 
possible to cut off 
When checking 
ictuation In ft 
fluctuations in } 
for changes in the 
caused by inte 


capacitors. 


No brightness contro! 


in RCA 97147 
cane mn u th a 
control of bi gh f 
ontrol produced 


ef ength of the 
appeared a slight 
tions that changee 
to white and vice 
age measured 12. 
The cathode of the 
connected to the cente 
tiometer betwee g 
Va jing the bright 
duced the complet 
on the cathode. T/) 


, 
grid circuit was 


é rcept for some slight 


thing seemed to be 

solde ring the cath 

The only other clue 
moved the cathode lead f 
tube base there dic 
change in the picture. 1 
placed the picture tube but 
for interelement } 


What do you suggest 
Port 


Your description of 


| 


Washington, N 
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y indication of picture-t 

t likely, an open cathode. 

final check: With the 
»ved, measure the bias voltage 

n 2 to pin 11 as you vary the 
control through its entire rang 

y } 









ube trouble 
Make 
SOC ket re 
from 
bright 


ould read from a slightly posi 
rid to a grid negative by about 


volts. However, most likely, th 

tf is the fact that removing the 

lead did not affect the picture 

uu received some picture is due 

grounded heater that act ome- 
like a filament. 

\ may heal the cathode break by 
v a high voltage to are across the 
ind weld the ends togethe Obtain 

of high-voltage cable (20,000 
econd-anode cable or automobile 


nition lead) with an alligator cli 
ch end. With the set turned off, 
end to the second anode of the 

ture tube or to the hot side of the 


oltage filter capacitor. The other 

voes to the blade of an insulated 
ewdriver or other instrument with 
mall point. 


Turn the set on, give the 
eater a minute to warm up and then 
ig the high-voltage jumper lead 

ose to pin 11, the cathode. As you 
bring it close corona will appear. Then 
gently tapping the neck of the 
tube with an insulated tool in one hand, 
ig the high-voltage lead closer until 
flashes to the cathode pin. You 
may have to are the cathode several 
times, but with any luck at all the 
repair will be made and control of 
brightness returns. 


picture-tube 





an are 


Picture tearing 
A ldmiral 19K1 chassis has a bad 
case of horizontal instability. The cus- 
ner said the picture was tearing, 
but closer examination showed bending 


d general instability. Our first check 


as to replace the 6SN7-GT horizontal 
scillator tube. This did not help and, 
following Admiral’s service notes on 
tal sync adjustment, we care- 

f 1 double-checked each step. 
The various waveforms in this cir- 


t seem stable and, as best we cai 
the set checks out as well as 
av chassis of this type. We would 
( ecia that would 


is get this set off the bench with 


te any information 
t checking and replacing every com- 
ent in the syne and horizontal sweep 
circuits.—L. R., Springfield, Ohio. 
Unfortunately in a circuit (Fig. 3) 
such as this there is no way of posi- 
tively pointing to one component. The 
quickest way is the following: Try each 
position of the dx rangefinder and leave 
it where maximum stability is obtained. 
Then, repeat the syne adjustment. If 
there is no improvement, try several 
ditferent 6SN7’s in the horizontal oscil- 
lator circuit. Often the slightest change 
in interelectrode capacitances can com- 
pletely stabilize the circuit. If the above 
does not help, carefully check the fol 
lowing components: R420, R421, 
R425, R424 and R428. Not all these 
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Having Trouble with 
Sweep Systems? 


This book TROUBLE-SHOOTS for 





you— 
makes you an expert on Sweep Systems 
Describes the operatior l { and 
circult variation of the differ 
and horizontal sweep system 
TV receivers. Describes best m« YZ 
ing circuits and trouble-shooting and 
horizontal sweep systems; fully i by 
tt 2 JS helpful photographs, waveforms and its 
Servicing TV covering specific troubles. Also d f yn 
99 struction of transformers, coils id tion 
Sweep Systems ~~ 
yokes. pages 544 x 8% ully ed 
Only $2.75 


only *975 ORDER TODAY 


O 





SAMS BOOKS 


you ahead in 


keep 


ELECTRONICS 


SERVICING TV 
SWEEP SYSTEMS.......°2.75 


Color Television for the Service Technician. 
Prepares you for the day when you will 
be installing and servicing color TV. 116 
pages, 844 x 11” $ 
Analyzing and Tracing TV Circuits. Presents 
anew approach to TV servicing. 168 pages, 
814x11” $3.00 
TV Service Data Handbook. Most ieee uently 
needed charts, tables and formulas re- 
quired in TV servicing and installation. 
112 pages, 54% x 814” : $1.5 
TV Test instruments. How to operate each 
test instrument used in TV service work. 
175 pages, 84% x 11” $3.00 
TV Servicing Timesavers. Outlines handy 
service techniques gained from actual 
experience. Quick reference. 124 pages, 
54% x8” $1.50 
Fundamentals of Color Television. nee 
up-to-date explanation of Color TV. Easy 
to understand. 224 pages, 544 x 814” . $2.00 
Photofact Television Course. Gives a clear, 
complete understanding of TV principles, 
operation, practice. Used by thousands of 
students. 208 pages, 844 x 11” $3.00 
TV Servicing Short-cuts. Actual service case 
histories show you how to solve similar 
troubles in any receiver. 100 pages, 5% 
x844”.... $1.5 
UHF Antennas, Converters & Tuners. Covers 
all antenna types, transmission lines, 
matching networks. UHF converters, 
tuners. 136 pages, 544 x 844” $1.50 
Servicing TV in the Customer's Home. Short- 
cut methods for repairs in the field. 128 
pages, 54% x 814” $1.75 
Pay As You See TV. A clear exposition of the 
facts. Four informative chapters present 
the case for this new development in TV 
entertainment. 96 pages, 544 x 844” .$1.50 


HOWARD W. SAMS & CO., INC. 


Order from your Parts Jobber today, or 
mail to Howard W. Sams & Co., Inc., 
2201 East 46th St., 


Send books checked above. My (check) (money order) 


i Se is enclosed. 


Zone 


Dept. 2-B6 
Indianapolis 5, Indiana. 


. .State 
iouine U.S.A. priced slightly higher) 


USE HANDY ORDER FORM BELOW 


Sams books cover every phase of 


Electronics for the service technician, engineer, 
student or experimenter. Listed below are a few of the 
many valuable Sams books available at electronic 
parts distributors and leading book stores. 


0D Video Handbook. Exha ee of 
entire subject of TV. Covers 

struction, production, instal oO 

tion and service. 892 pages x 


on- 
pera- 


$5.95 





TV Tube Location Guides: 
Vol. 5. Shows tube positior 


i functions 


0 





in hundreds of TV receiv helps locate 
faulty tube quickly. Invaluable in service 
work. 200 pages ¢x8% $2.00 
CJ Vol. 4. Covers receivers produced in 1952 
1953. 192 pages, 54% x 8 $2.00 
CT Vol. 3. Covers receivers produced in 1951 
1952. 192 pages, 544 x 8% $2.00 
oO Vol. 2. Covers receivers produced in 1950- 
1951. 208 pages 4x8% $2.00 
CO) Vol. 1. Covers receivers p n 1948 
49-50. 208 pages, 544 x $2.00 


COYNE BOOKS 
Distributed by Howard W. Sams & Co., Inc. 


0 TV Servicing Cyclopedia $5.95 
CT) Latest ag Instruments for Servicing 

Radio-TV . $3.25 
O Practical TV Sevsiiens and Trouble- 

Shooting Manual $4.25 
oO Technical Dictionary $2.00 
C TV and Radio Handbook $2.75 
ry Bigger Profits in TV $1.50 
Cc Application of Radio & TV Principles $3.25 
CT Radio & TV Circuis $3.25 








There is an authoritative 
Seams book on virtually any 
Electronic subject in which 
you're interested. Check be 
low for FREE Book List describ 
ing all Sams books. 


0 Send Book List 





Look for 
SAMS BOOKS 
on the 
“Book Tree” 
at your Parts 
Distributor 
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Short description of a Small 
Efficient TV System... 


T antenna..IN 
8 set lines .. OUT 
10 db signal ..GAIN 


all with 
the 


DISTRIBUTION 
AMPLIFIER 







model DA8-B 


approved 
for 
Color-TV 


*89°° List 


Ideal for garden apartments, motels, TV showrooms, de- 
luxe home installations and other small TV systems. The 
DA8-B is a broadband, all-channel unit that requires no 
tuning, impedance matching devices, preamps or other 
special fittings. 


Features and Specifications: 


Low a all-triode circuit 

More than 10db gain on all VHF Channels 
oe isolation in excess of 22db 

nieces for 75-ohm cable or 300-ohm twin lead 
Pieneaha overload through 10:1 gain control range 
Buil-in power supply 


Designed for continuous duty operation 


NOTE: For larger systems, Blonder-Tongue will furnish Free planning service on request. 
Sold by Radio-TV Parts Distributors and Jobbers. 
Write for Installation Details and FREE Booklet—“TV for 2. or 3. or More” 


Dept. KB-3 


BLONDER-TONGUE 


LABORATORIES, INC. 
Westfield, New Jersey 


Manufacturers of TV Cameras, 

TV Amplifiers, Boosters, Converters, 
Accessories and Originators of the 
Masterline and ‘Add-A-Unit’ 
Master TV Systems. 
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resistors are 5% unit 
be. Measure each, ar 
are out of tolerances 
how it checks, on 
alone, replace C418, the 
ing the horizontal lock 
quality 400-volt 10 
C417 
critical portion of the 
it with a 270-yuf 10 
a careful check of cay 
C416. Try tapping tl 
lator transformer T4 
this conditions 
worse, the adjustment 
cracked and the tra 
The above 
almost surely end the 
As an additional 
signal amplitudes 
form with those showr 


Capacitor 


be replaced. 


sizable deviation could \ 


cate the circuit wher 


taking place 


Rf oscillator defect 


An RCA model 17T 
takes 15 minutes fora 
We get only char 
in this area and whe 
turned on channe / 
on channel 2. A fte 
minutes, the pictu 


and can be t 


cha nel e 
] he lieve that the t 
ponent n the tuner b 
tearing it down due 
1g and the precise 
constructed. Once 
perly the trowhle 
I have replaced tl 


rf amplifier tube h 
the trouble. I 
help on this p) ble 
hassee, Fla. 

The change in 
period it 
trouble in the tune 

ilar, the rf osci 


You 


have replaced 
tuner so the troubl 
components in the 
The re are seve ral 
cireuit in which 


would cause the ¢ 


a different frequen 
being in the grid 
one of these 

value during the 15 
up period. 

The tuner is n 
assemble and _ the 
lifficult to get at. H 
no choice in the matter 
check all capacitor 
checker. If none is a 
stitution but be caref 
Some 


compor 


replacements. 
used in this 
compensated—most 
is defective. When mov 
fully observe wire dr¢ 
tributed capacitance 
generally part of the 
cuit. 


circu 
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Color wheel drive 
mechanism. 


HE color wheel, as shown in last 
month’s article, consists of six spe 
cially curved color filters mounted 
on a frame of sheet aluminum. It 
rives two complete color pictures pet! 
rotation, operating at a speed of 600 
r.p.m. The six filter segments consist 
of two each of the three primary colo1 
red, blue and green. The colors and 
densities of these filters must be care 
fully selected, so that white light, when 
viewed through the rotating filter 
wheel, appears white. Color filter ma 
terial having these properties is avai 
able from Eastman and others, or the 
Colordaptor C0., 3471 Ramona, Palo 
Alto, Calif. [A Wratten No. 26 has been 
recommended for the red; No. 47 for the 
blue and No. 58 for the green. Ap- 
proximately equivalent colors can be 
obtained in Plexiglas or Lucite plastic 
film.—Editor] 

The color wheel layout is obtained by 
redrawing Fig. 1 to full scale. The 
wheel radius is equal to the distance 
from the drive hub (located directly 
above the left edge of the picture tube) 
to the lower right-hand corner of the 
picture tube. After determining the 
color wheel diameter, a full-size card- 
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art II—Color wheel construction 
and drive mechanism; alignment and 
adjustment of the complete rystem 
By PERRY H. VARTANIAN and ROBERT W. DeGRASSE 
WHEEL SYNC POLE PIECES 


board template of the color filter seg- 


ment can be made and used to cut out 
the segments and to lay out the sup- 
porting web. The web, which has spokes 
pproximately an inch wide, is con 
tructed of sheet aluminum, Masonite 
or other light material. The segments 
are attached to the web with trans 
parent tape or cement. It is importan 
that the color filters be arranged so 
that they pass the picture tube in red 
ie—preen sequence, 

An alternate method is to sandwich 
the color filter segments between two 
heavy sheets of transparent celluloid o1 
clear plastic. Acetone or clear airplane 
cement is applied along the edges of the 
egments. The assembly is then held 
under pressure until the cement is dry. 
This construction method protects the 
filters and offers less wind resistance. 

The color wheel drive mechanism (see 
photo) has two bearing supports and a 
shaft which extends from the front to 
the back of the TV set. The wheel hub 
fits on the front of this shaft and is 
held in place by a setscrew tightening 
into a flat on the drive shaft. Mounted 
on the rear of the drive shaft is a 7-inch 
diameter V belt pulley. On the front 
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e per revolution color wheel 
The color whee lrive motor should 
e about 1/100 horsepower for pro- 
yn and 7-inch TV sets, 1/50 h.p. for 
1/30 h.p. for 19 to 21- 

nduction type motor, 
se capacitor unit, is 


cation \ 


ne 


series 

sed, I it 

‘tor must be 
TVI. 

controlled 

in Part I) 

with the 


i.c, supply 
lately filte 
drive moto 
and V8 (s 

» synchronize 

rV picture. The 


phote ) 


e 
cKup coil (see 
generates a puls lich is com- 
from the 
Vi7-a. 
-b is about 

and 
same 
when 


pared with a switching 
pl V4-b in 
The voltage on the 


> to 5 when 


plate of 


phase detector 
grid of V7 
the coil 
the 


voltage Loe to zero 


2 pickup 
V4-b signals are positive at 
time. This 
the two signals are 
The is amplified in V7-b and 
applied to V8 which as a grid-con- 
trolled rectifier and saturates the servo 
This in turn reduces the 
voltage drop in the transformer 
ondary winding. The servo transformer 
is a Stancor A-3852 universal output 
unit. The two plate leads are connected 
as a primary and the voice coil wind- 
ing connected in series with the motor. 
Standard power transformers may also 
be used by the B-supply 
winding across V8 and using the heater 


out of phase 
signal 
acts 


transformer. 
sec- 


connet ting 


windings in series or parallel as a con- 


trol winding. 


The synchronizer pickup coil is con- 


structed from a surplus 24 

lay by dissassembling the 
removing the relay contact 

is then modified by bending 
contact support at a right 

2). An Alnico magnet, sucl 
PM speakers, is fastened to 
aluminum or bras 
coil 
iron 


wheel drive pass 


with an 
pickup is then mounted 


rotating pole piece 


across t 
pi k ip coil, complete the 
in the 


lgnal ige 1 


induce a 1 
tn vo rotating 


and 
coil. The 
pole pieces is shown it 
Fig. 2. The syne pickup coil sho 
a voltage of at least 5 r.m when 
6UU0 r.p.m. 
up coil 
anism 


cult 
location of 
photo and 
ild give 
the 
color wheel is rotating at 

The addition of the syne pic} 
to the color-wheel drive 
completes the construction of the Color 
con- 


daptor system. Recheck all wiring 
nections against the schemati 


Alignment and adjustment 

Check the B-plus voltage from the 
power supply after the Colordaptor has 
been on for about 3 minutes. This volt- 
age is set to between 200 to 225 by ad- 
justing the 1,000-ohm 10-watt power 
supply series resistance. 

The next adjustment, alignment of 
the chroma amplifiers, requires a signal 
generator calibrated to cover the range 
2.5 to 5 me and a detector. The detector 
may be a high-frequency probe on a 
vacuum-tube voltmeter or simply a 
crystal diode and a multimeter con- 


> 


nected as in Fig. 3. 
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Fig. 1—Layout of the color wheel. 
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Attach the signal gene. 
the grid of VI-a and the detect 
L4. Set the signal generat 
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this re 
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tach the signal 
['V video detector 
roes through preamplifier 
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be the final value of TC] 
generator at 4.5 me 
trap TC2 for minimum 
the signal generator a 
ist TC3 and the 
maximum response. ‘1 
generator to 3 me and ad 
maximum response. Reps 
justments until the resp« 
Fig. 5 is obtained. Thi 
sharply peaked 
designed to compensate fo 
i.f. and video bandwidth 
For TV having wid 
strips, reduce the value of 
across L2 and shunt prea 
with a suitable resistance t 
response from 3 to 4.1 m« 
check readjust 
TC4 for minimum 


me and tune 


mum response. 
frequency is 
Fig. 4 
ining of TC5 
obtair 


shown in 


arv to 


detector 


generat 


pream} 
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gain a 


sets 


sound tray 
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Synchronizer coil construction 





Fig. 2 
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Fig. 3—Simple form of r.f. detector. 


Fig. 4—Response of chroma amplifier 
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This completes the alignment of the 
chroma amplifier circuits. 

channel con- 
nect the signal generator to the grid of 
V6-b and a voltmeter to the test point. 
Tune the signal generator to 3.58 me 
and adjust TC11 for maximum response, 
keeping the test point voltage below 2 


To adjust the referenc: 


by reducing the signal generator output. 
Move the signal generator to the grid 
of V6-a and, with the signal generator 
at 3.58 me, repeat the above procedure, 
adjusting TC12. 

The reference-channel phase tritch is 
now checked for proper operation. Con 
nect an oscilloscope, synchronized by the 
TV set vertical syne pulse, to each of 
the tritch plates. With proper oper- 
ation the waveforms of Fig. 6 are ob 
tained. If an oscilloscope is not avail 
able, connect a multimeter between B 
plus and each of the tritch plates in 
turn. All plates should indicate a volt- 
age of about — 20 with respect to B plus. 

If the tritch is not functioning a 
disconnect the vertical sync 
pulse from the TV set. Cycle the tritch 
by momentarily shorting to ground 
each of the grids (V4-a, V4-b and V5-a) 
in sequence. Then momentarily short the 
V4-a grid to ground. Now the V4-b 
plate should be 60 volts less than B plus 
and the other two plates should be near 
B plus. Similarly shorting the V4-b grid 
should lower the V5-a plate voltage and 
raise the other two plates to B plus 

The cycle is finished by shorting the 
V5-a grid to ground which restores the 
original condition of the V4-a plate 60 
volts less than B plus and the othe 
two plates at B plus. If shorting a grid 
does not cause the next tube in sequence 
to conduct, increase the grid resistoi 
(R7, R8 or R15) of the next tube slight 
ly and repeat the sequence test. 

The Colordaptor unit is now ready for 
alignment with a standard color trans 
mission. Attach a voltmeter to the test 
point and adjust TC7 and crystal tun 
ing TC9 for maximum output. Neutral- 
izing capacitor TC8 is adjusted by ob- 
serving the test-point voltage with an 
oscilloscope synchronized to the hori- 
zontal sweep frequency. The output 


above, 


sTPUT 
VOLTAGE 





Fig. 5—Diagram shows response of the 
preamplifier and chroma amplifier. 
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V4-a PLATE 
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Fig. 6—Waveforms on tritch plates. 


FEBRUARY, 1956 


Wrife for your copy 
of Radio Recepfor’s | NEW 





for Radio 


and Television 








PANY. INC: 


- - on j acto 

prepared by pTOR CoM 

10 RECE si 5 
RAD Ie Radie and 


Completely revised and 
up-to-date, this 
handy 28 page guide 
gives the Radio Receptor 
ae rectifier replacements 
for every radio 
\ and TV manufacturer, 


including ali the 


-- Convenient in size, too 


tO slip into your 
r tool kit, 
always available 


when vou need it! 








y D 















range of standard sizes and types 


below and mail it to us today 


Semiconductor Division 
RADIO RECEPTOR COMPANY, INC. 
251 West 19th St., New York 11, N. Y. 


Please send me a copy of the new RRco 


Name 


Address 


| 

| 

| 

| 

| 

| 

| 
_ 
| Firm 
| 

| 

| 

! 

= 


When the job calls for rectifier replacements, install RR 
“Safe Center” units. You'll find the guide lists a complete 


your local distributor. For your free copy fill out the coupon 


for every need—in stock at 





| 

| 

| 

| 

| 

Selenium Rectifier Replacement Guide | 
| 

Position | 

| 

| 

| 

| 

Zone Stat 
a 











TELEVISION 

should be reduced by detuning (\ 
ing the fine-tuning control on the T\ 
set) to get about 1 volt 

on a d.c. meter, at the test point. ( 








\ pacitor TC8 is now ad ted to get 
oscilloscope pattern now! t ig 


This waveshape indicate 
tal is properly neutralize If 
Makes Sweep and Sync loscope is not available, 
tor of 10 wuf may be 
TC8 since this adjustment 


Circuit Trouble-Shooting Easy! criti, am 


not broadcasting color th I< 


LOW COST DYNAMIC at minimum capacitar 
ay - 
until less than 0.5 volt 
the test point. This a 
vents oscillation in the ref 

SWEEP CIRCUIT ANALYZER | oiisiccn ese 
The color wheel may 1 
ind adjusted for vI 
the R22 slider to the B 
idjust R23 until the 
lightly too slow—wher 


fo r 


Black-and-WhiteTV 
and color too! 


pear to go in the 
wheel rotatior 
vheel speed is corre 
seen with a cleat 
lly crossing the pict 
R22 slider to the gro 


only 


$69" 


bar should now go thi 
In the opposite direct! 
rotation The color wt 


ynchronized by ad 





dealer net Model 820 
aie a i 
TWO 1. Horizontal and vertical sawtooth- — eee 
INSTRUMENTS square wave and sync pulse generator Fig. 7—Waveform shown indicates the 
2. Complete compatible flyback and yoke correct neutralization of crystal 
IN ONE tester. ie , 
lo obtain proper pha 
heel, the synchronize 
ISOLATE SWEEP/SYNC TROUBLES RAPIDLY IN FIVE EASY STEPS!!! peer ager yate-wer 
1. VERTICAL TROUBLESHOOTING 3. HORIZONTAL TROUBLESHOOTING SPECIFICATIONS lia: 6 that na: the bl 


Inject 60 cps on vertical Drive horizontal output xfm Signal Outputs a 
output grid from “vertical directly from “xfmr drive” 15,734 cps sawtooth and pulse across the TV screen the 1 
grid drive” jack 41 jack adjustable . tera t 

‘i 15,734 square wave adjustable ist passing r the - Kup co 


60 cps sawtooth locked to line 
4. COMPONENT TESTIN na ; - 
2. HORIZONTAL TROUBLESHOOTING Test Mybeck warsformer and defiec- Seinetne can ede cm oe of proper speed can 
' cillate indi with D F : i tic 1 
nn A A tion yoke in receiver with Model 820 amplifier for flyback’ yoke test above, check pulley ra I 
horizontal grid drive” jack 5. SYNCCIRCUIT TROUBLESHOOTING Calibrated for color and black-and- is too fast za litional serie 
Inject vertical and horizontal sync white ’ . 
pulses, stage by stage, in sync ampli Test leads supplied can be added in the moto 
fiers. with accessory probes Operates on 105-125 VAC ve . 
With the color whe 


chronized a full color 


OTHER WIN-TRONIX LOW-COST TV TEST INSTRUMENTS— none en ceeaaiiin  M &, 
Buy Now for BI. & Wh. Service—be ready for color! controlled by R20 and 


strongly affected by the T\ 


WHITE DOT—Linearity RAINBOW GENERATOR COMPATIBLE FIELD ae tek sien Sltianeeetiion 
paso Model Model Se ven fine tuning until the sour f 

160 10 — just disappears from the picture At 
7 330 tach a voltmeter to the Co 


point and adjust the hor 

control of the TV set for 

reference voltage. Also, retune C9 
and the reference channe ng t 





$79.95 | Potent Pending $49.95 $129.95 | 





FLYBACK AND YOKE © Compatible advanced design COMPATIBLE CRYSTAL mers TC11, TC12 and TC7 
TESTER prevents obsolescence! CALIBRATOR response. 
Model © Low cont with high quamty? Model The final adjustment 
@Portebility  ~____ =a. “~~~ oe 
g ase, t > color whee rope 
810 @ Stondard worranty on all 120 ph AS¢€ W 1 h the ‘ N \ 
synced and a color signal preset 


instruments! 


SEE YOUR PARTS JOBBER! 


erence phase TC12 can be 
obtain pleasing flesh tone 














$29.95 WRITE FOR FREE LITERATURE! ” $59.95 ved. Capacitor TC12 gives the gre 
color phase range, but T‘ ind T¢ 
WINSTON ELECTRONICS, INC. | 220" 
| is unobtainable, reverse the ead 


3 or L4 but not bot! 


5 RE-256 4312 Main St., Philadelphia 27, Pa. - foe pth sact octane doe 











100 RADIO-ELECTRONIC 





*"picture-gual 
lining « 
walls. | € 
ne vac 
ind el 
The re S 
BARIUM 
LAYER 
S 
Brig 
a 


t 





YSYLVANIA 








SILVER SCREEN 85 4 
ay sy 


IT 
} 


Silver Screen 85 
steals the show ca 


...With new “picture guard” and 
new high-energy electron gun 


Sylvania’s “Silver Screen 85” is now improved In addition to “Beat the ¢ vill use 
four ways to give brighter pictures for a longer time. Sunday Supplement [ Screen 
New “Picture Guard” and high-energy electron gun 85° in your own locality. | be run 
headline these improvements. In addition, refine- in This Week and A } core of 
ments have been made in the silver activated screen independent Sunday S 
and super-aluminized reflector to make television's . ° . 
brightest picture tube even brighter. And to make A better tube, better p1 more tie-in 
this your biggest year with ‘Silver Screen 85” material made available { That means 
Sylvania will be telling more consumers than ever this can be your gest | ou 
about the improved “Silver Screen 85.” make it a ‘Silver Screen 85 
f i | / 1740 Broadway, N 
KR 1 " z= Se In Canada: Sy 
, ; made F 4 Py test University 1 
LIGHTING « RADIO ¢« ELECTRONICS «¢ TELEVISION * ATOMIC ENERGY 
FEBRUARY, 1956 101 











Ampex demonstration tape 





Ss as I t 
ince vil I | 
may | pert 
exce ine r 
pr possi 
H I 
unf I 
idspe j 
, ‘ nd dist th 
the o} Tl 
I ny is tl ur ! 
I vy di 
iny 0 t 1 
i r 
1 iencie f 
electi ar ff 
pe ve 
4 t 1 y 
r te .4 
I , I tlone 
Livingston offe t ‘ y: Wel 
ark tan Josh White Comes A-Visiting 
he Ar | Livingston T-LO85BN 
Or , 
¢ (Specify stacked or staggered head.) 
Omera- I thought this the best sh ff 
i tion tape f th i I 
l r ‘ 1 ve T 
, I 1 the nal 
Y ha einat i 
e thr 
; Josh i 
i eft and 
© ia edeik oll 
} p ecia eff 
t I is first 1 
1 lrur Th 
iked fc 
la litat va 
i el sy \ 
I 
€ helmir fe 
Barbara Carrol Trio 
s : : Livingston T-1081BN 
} 
(Specify stacked or staggered head.) 
This too is excellent be t 
perspect I 
r d th i b 
d you 
. mbinati 
ff ry separa 
t but tl eff i 
Ing 
ff. Lennie Herman and Mightiest Little 
- Band in the Land 
infield Livingston LO83BN 
: neg (Specify stacked or staggered head.) 
reme end f ar } Another top-notch demonstr tape rr 
Pat oa 










TheNMI ASTER 
SETS YOU UP! 


here’s what's in it for you... 


DOLLAR-WISE PURCHASING 
Shop betore you buy! Do it right at your 
own bench tt he market pages 






Red Onion Jazz Band 
Empirical 


EM7-5BN 


stacked or staggered head 


(Specify 


John Halloran Choir 
Now Let Every Tongus« 
Little Boy Blue, Cindy. 
to Mah Lou, ete. ete. 

Webcor-Concert ipes 2922 


Adore Thee 
Allelluja, Skip 


Good presence ( 


Dise Records 

Vote: Records below are 1 
and play back with RIAA curve unl 
otherwise indicated. 


Musical Organ Clock 
Vanguard VRS-7020 (10-inch MCG 


I 


Restful Good Music 


Stokowski and His Symphony 


Ré A Victor LM 875 


1956 edition 


FULLY CATALOGS 
TUBES — TRANSMITTEF 
TEST EQUIPMENT — COMMUNICATION 
ANTENNAS — RESISTOR 









RECEIVERS — TRANSFORMERS 
RECORDING & PA 





YSTEMS 








of the industry-wide MASTER. Compare 

f ar es first—then buy and save 
A GOLD MINE OF FACTS Ali the 
latest info on new products—new models 


—changes in specs. You name it 


y 


pecs afd Pp 


List $7 $0 
t atalog file As low “ 
of the electronic parts industry $ 95 
@ 100,000 items @ Complete descriptions 2 

@ Specifications—Pr ts 
trations @ 350 mirs 


and it's in the MASTER 


@ 11,000 illus t 
@ 8x 11”, 6 ibs PI 


UNITED CATALOG PUBLISHERS, INC. 
110 Lafayette St... New York 13 


102 









m 


CAPACITORS — HARDWAR 
RELAYS — TOOLS, ETC 


1456 pages 
OFFICIAL 
BUYING GUIDE 
OF THE 
INDUSTRY 










RADIO-ELECTRONIC 


ee 


2-inch LP 








ms 








CY, 


IT’S AN “EXTRA” SERVICE- 
IN ADDITION TO REGULAR COVERAGE— 


AT NO EXTRA COST TO YOU 


Sams’ PHOTOFACT now includes EXTRA schematic dia- 
gram coverage of the top manufacturers’ new model 
releases. You get this up-to-the-minute EXTRA 

age at no extra cost in all current PHOTOFACT 

Look for them at your Parts Distributor today! 

for yourself how PHOTOFACT keeps you current with 
the present output of new TV and Radio Model 

sure to enter your “standing order’ for ea 
monthly release of Sams’ PHOTOFACT Set 

put you out ahead in service work. 


remember—you get the world’s finest service data 


rr you get it fastest in PHOTOFACT 


HOWARD W. SAMS & CO., INC., 2205 E. 46th St., Indianapolis 5, Indiana 


FEBRUARY, 1956 


























a2 


| INDEPENDENT SCIENTIFIC SURVEY 





























RCIAL TUBE TESTER 








AND LAB TESTS PROVE 


2 a , 


M 














PRICE”... 








Now You Can Check Tubes 
The Manufacturer's Way 
e Checks both en 
utual conductan 
e@ Checks all tubes in 
aid, miniatures 
Six different plate v 
Different grid signa 
Simplified Short check 
Gas check 
New type switches 
Deeply etched alur 
Three different scree 
Latest roll chart 
Measures filament c 
Measures grid bia 


kit form NOW ONLY +69" 


L11W (factory wire 


x 


c 
32 


Model =111 


Mutual Conductance and Emission TUBE TESTER 


An independent scientific survey conducted by an impartial testing 


laboratory confirms what purchasers already know 


advanced, 


“The 


most 


the most complete tube tester and the best priced is 


made by PRECISE DEVELOPMENT CORP., Oceanside, N. Y 





CHECK THESE ADDITIONAL ‘specs’ . TALK TO YOUR JOBBER 
ANS Led ANYONE WHO HAS piggy OUTSTANDING TUBE TESTER. 
>» Model 1 the on single Commercial tube L ayes VOLTAGE GAS, LIFE checks visually on 
that checks tubes for both EMISSION and to met Ndividually calibrated ranges and 
JAL CONDUCTA NC E = ately. Filament current scales tor mutual conductance test NEWLY DE 
easured directly on ge meter when checking SIGNED ‘NO BACKLASH" ROLL CHART ts all tubes 
VOLTAGE SAPPER a. une MODERN DESIGNED ncluding the new type 600 mil series tubes. Prov 
ROTARY SWITCHES a to check each tube ons are made for testing many color tubes. All 
ment individually NEW TYPE Single Rotary switch CRT 5 Can be checked with accessory adapt Mode 
ymplete short checks. The 111 makes al! BIAS PTA 
For Information on where to purchase this and other Write for 






Precise “Bests”, see your local jobber or write 


Mustrating 39 Professionally 
Designed and Engineered Kits 


* AM/FM Tuner * FM Tuner 

@ Television © HI-Fi Amplifier 
® Geiger Counter ® Test Equipment 
®@ Long and Shortwave Radio Kits 

© Experimenters Construction 

© Phonographs and Record Changer 


ARKAY 


RADIOS 


WORLD'S FINEST 


KITS 


PHONOGRAPHS TV 
HI-FI 
for FREE Brochure 


INC. © 120 Cedar St., 


TEST EQUIPMENT 
Write 


RADIO KITS, 


N. Y. 6 












Free Catalog RE 2-6 





Give to the 


HEART FUND 








oe: 


NEW RECORDS ( f 
t for wo in 


rific music, some 


The Music of Purcell. Jenkins and Lock 
Alfred Deller, counter-tenor 
Leonhardt Baroque 

Consort of Viols 
Vanguard BG-45 


CORRECTION 


reade1 ha 


Several 
he di crepancy in un 
in Figs. 1 ar 
er’s article on the K 


ort piece 
pages 54-56 October 
The author states tl 
iven as 11% Inches on I 
4, inches, and the 
on in Fig. 1 is corre 
sawing will vary the 
rt pleces meet the top ar 
feners. The port 
1014 or as long as 
affecting the fit wit} 
If cut to 11% inches (the 
ension) as in Fig I 
vith the top 
tiffeners Cut then 
extend above the stiffen 
only 10% inches, the 


piece 


surface of 


ver the port 


rear-view photo in the art 


prece i 


The important 
ire the width 
point at which the 
them above the she 
will be 
miters on the top angie 


port-pr 
(8% inches 
top ar ynt 
If (8!° inches) 


dimension automat it tne 4 


I nsemble ine 


i 


Radio Thirty-five Dears Ago 


In Gernsback Publications 





HUGO GERNSBACK, Founder 


Moder Electrics 

Wireless Association of America 
Electrical Experimenter 

Radio News 


Science & Invention ! 
Television 

Radio-Craft 

Short-Wave Craft 


Television News 19 








ELECTRONICS > 


P 1 ENGINEERING DEGREE ~~“ 

IN 27 MONTHS x 

ka is in 27 montt it ara 

t ‘ 4 al ® e rica acdva 

sy 4 1 te 

bora Low rate, A B.S ' 2 
MONTHS ir \ nautica Cher 1 ‘ I 

ar iM 1 il Engine ng G.I. ADL I M 


Jur se . Dece be mene 


aimee TECHNICAL COLLEGE 
1726 E. Washington Bivd., Fort Wayne 2, Ind. 


Please send me free information on B.S. ENGINEERING 


DEGREE IN 27 MONTHS as checked 
OC Electronics Chemical Aeronautical 
Cl) Civil Mechanical Electrical 


Name 


Address 





104 





Some larger libraries still have copies of ELECTRICAL 
EXPERIMENTER on file for interested eade 


In February, 1922, Science and Inventio 
(formerly Electrical Experimenter) 


10,000 Year Hence, by H. Ge 
If President Harding Spoke 
ple 
An Interview with Nikola Tesla H. W 


ding and Amplifying Rad 


Arthur H. Lynch 
sible Aerial 
Radio Cheer Arctic Explorer 





for Submar 


Receiving the Radiophone 


E. Lacault 
Radio Set in a Watch Case, by Be 
A New 150 t 000-Meter Rece 
H. Lynch 


RADIO-ELECTRC 


NIC 


n 





: 
| 
y 
t 
v 
t 
t 











| 


you can't argue with acceptance 
a *, 







the most 
complete 
line 


proven 

100% A 
accurate 
pro 


j of twist mount. 
lectrolytic capacitors 


Better than any claims we could make is the unquali- 
fied and enthusiastic acceptance by engineers and 
servicemen alike. These are some of the features on 
which this acceptance is based: 


@ Aluminum containers provide maximum 
protection against moisture. 


@ Low leakage, long shelf life. 
@® Designed for 85° C. operation. 


@ Complete with metal and bakelite 
mounting plates. 


@ Easy to mount. 







Time * d means money. Ask 
your Pyramid jobber about 
the time saving serviceman’s 
wrench for locking or unlocking ’ ; ; “ arial . 
the mounting ears of Pyramid’s Pyramid capacitors are listed in Sams’ Photofacts 
twist mounts. 


@ Extremely compact—yet highly dependable. 





FEBRUARY, 1956 105 














LOOK FOR THIS LABEL | technicians 


News 


NATESA PROTESTS 
The following pre rele 

ceived from the Nat 

Television & Electror : e A 

clations. None of the « t f RA 

ELECTRONICS were pe? 








LECTRIC CORP. 
£aston, Pa., U.S.A. 




















at the Indianapolis 





having been obtains 
reporter Neither have 










TO BE SURE OF THIS Tage 
sole information or 

than a number 
NATESA, being ons 
SOLDERING PERFORMANCE editor” (page. 16) 
trade pape! Therefé 

the release without 

“Numerous pres 
TRIGGER CONTROL sued by a few deleg 


5 SECOND HEAT 


inity meeting at I 


Fingertip control brings participated in the 


Weller was first to design and heat instantly on— ; pings 
patent a fast-heating soldering instantly off. There's no accept NATESA a 

gun. All Weller models heat need to unplug . . . no ciation, but who now 

in 5 seconds. wasted time or current. ~ their word. The ph 


releases bears remarka 

PERFECT BALANCE EXCLUSIVE TIP-GRIP ne Se & Seaver 3 

s ice management magazine 
had t 


ambitions to cor 
industry through a capt 
ind the use of his mag 










The exclusive streamlined 
design of Weller Guns 
permits easy access to 

tight places, comfortable 


Wiping action of tip-fastening 
nuts eliminates contact resistance 
and oxidation. Full, constant heat 





handling and precision is assured. , 
soldering. oice of the group. 
“To recognize the 
- charges being made it sl} 
2 SPOTLIGHTS LONG-LIFE TIPS — nized that NATESA had 
Pre-focused dual spot- ; : A Na third of the total vote the 
lights eliminate shadows Low cost Wellertips give long " The president of NATESA 
and illuminate the work. service, are designed for max- bint: enamel th dictat 
Lights and heat come on imum heat transfer and can Sd balsely Charged witn dicta 


simultaneously. be changed in seconds. because he has been doing 
quoting one of their rel 


jobs’ without compensat 





are too few persons with the 


ask your distributor for a demonstration time and ability to carry 


of one of these jobs, much le ' t} 


ELECTRIC CORP. and for that reason wa 


822 Packer Street, Easton, Pa. open elections five . — 
dictator publicly offer 


disavow any office as did the NATI 


Watch for March RADIO-ELECTRONICS secuuiiiaik ak Wntiatendile, oa 
ON SALE FEBRUARY 23 iad: seni Gatianlanio 











against the organizat 


NATESA which has beet 


















eas ADAPTER--———— | ee it inv of NATEA. be 
Write for Bull. 3548 t} Be ne ak : 
| 1 three divisions were eate I 
| TYPE 7B $2.25 1! wE/CO® have been expanded as NATESA 
TYPE 8B $2.50 || Full recognition is given stat 
foie} Ke) The opponents of NATESA 
TYPE 9B $2.75 || fit ante eagles ge 
ILLUSTRATED) | ; te), lela. tel.) 3 vr origination o 1 1 Tex 
| plus shipping chgs. | Laboratory & ver which has : ic] 
| @ Min. size for use in crowded spaces | TV SERVICE 5-MC SCOPE future. The ‘State oul re 
| @ RETMA color coded terminals | would deprive three-fourt} 
| @ Uses (All above chassis) | 713 Newark Av. Jersey City.N.J groups of a voice since 
| * Sineet aera or amen eee 5 groups exist. Is this ar 
ag tp gl ng, | their lack of knowledg« 
| junction with standard instruments | y pendent service industry, or are the 
| A. L. PRODUCTS co.., INC, | 126 S. Warren St. ,Trentor KIT $79.95 | plans insidious? 
L——-—311 Hickory St., Kearny, N.J.———4| Factory Wired $129.50 “NATESA has offered to 


106 RADIO-ELECTRONICS 











TECHNICIANS' NEWS 





(Continued) 


right to challenge applications of THE OKLAHOMA PLAN ATLANTA ASKS POWERS 
qualified groups if they are submitted The recently organized Television \ tep toward st tf 
bya specified date; the NATESA presi- — Service Association of Oklahoma _ has I sales ’ a “ alee. 1 ‘y , xen 
dent has offered to resign; NAT ESA, developed an organizational form that nad auth rined it Sushi 2 raft 
at its cost, distributed copies of the somewhat resembles a cooperative, ri rR . ry 4 * ei = tages | 
Indianapolis maesing minutes, Its cOn- well as undertaking activities to raise business licenses and 1 Rot 
stitution, organizational system and the prestige of the service technician the 1956 Geo ae, 
other materials, to the nonaffiliates |) the eyes of the public. r ; 


who attended the meeting; NATESA 


The association plans to educate the 





has for 5 years mailed large bers : : * , 
ips years mailed large numane! public through newspaper advertising. lat 
of informational bulletins, and for 3 ee sete , . WER . I 
eS f to ralse service standards, to maintain = 
years each copy Sco e rer : : Buy 
4 es ope, Tree to over fair prices and to guarantee work don ; 
200 nonaffiliated local groups; it has, . : — : 
E : E o put the first of these principles int 
at no cost, mailed copies of its Here's . ; ray pow 
H ; , hel effect, full-page ads in the Swida 
ow — - > aw erro S 2d . 
‘ i ty NATES \ ni nate ‘as 8 Ok lahoman have been taken. T he ‘ 
organize; IN JT), rs - ave TS : ne I ( 
‘ 5 personne supe include the TSA code of ethics. Ph : 
made personal visits to many cities at 3 I é ‘ 
. Members of the association on join 
their own expense to help many new ; scapes ngeeder : } I ‘ 
. e s . a, ae ing ysuy one snare oO s c In the 
associations. Can any of the NATESA ‘ °F = nn % 
. corporation at $50. They also agree 
opponents make these statements truth- Sager f $1 I I “ 
» 5 pay nembersnl ques ¢ SLOO ; yea 
fully? Why have these groups repeat- “thes Rea ting 2 ehh 
: ‘ which are amortized in an interesting 
edly refused to cooperate and_ recip- > 
snails , manner. Members agree to buy f 
rT os 7 . ‘ P 
the association supplier, an Oklahoma ‘ 
TEXAS MOVE F . City distributor, at least 75 of part NEW SERVICI POOL? 
S , ; 
- . OVE FOR UNITY and tube requirements, credits accrued \ imera ble 
The Texas Electronic Association being applied to dues. nent in the r V_ receive 
has resolved to contact other state _#. O. Eales, owner and operator of espe liv tl e 1 t ver te 
service groups with a view to forming ales TV—Radio Service Co., Oklahon ers | 
a national federation outside the Na-  ¢ 04 is president of the new group. been operating very wW: 
tional Alliance of Television & Elec- Vice presidents are F. E. Banks, ade by the Ha V Service 
tronic Service Associations, according Sapulpa; Ed Cones, Oklahoma City; Chicag Whenevs sed-uy 
to a recent report in Retailing Daily. Raymond Selby, Kingfisher. William come into the efore”’ 
This decision was reached at the Jones, Oklahoma City, is secretary “after” phot ( of it rT} 
organization’s quarterly meeting afte: treasurer and Bob Armstrong, also of negatives are deve nd prints 
a proposal that TEA join NATESA Oklahoma City, full-time executive ented to th vI f he 


was defeated. secretary. 












FRE Le 


Yes, you get this big, brand new book, “150 
Radio-Television Picture Patterns and Dia- 
zrams Explained”, absolutely FREE! Just off 
the press! Gives complete 11x22” Schematic Dia- 
zrams on leading models Radio and Television 
Sets. Easy-to-read, large 8'2x11” pages, with full ifstructions 
on how to read and use the diagrams. A “must” in every 
Radio and Television service-man’s repair kit. You get this 
valuable book as a FREE Gift for asking to see Coyne’s great 
new 6-book set, “Applied Practical Radio-Television”! 

At Last! Money-Making "Know-How" 

on Transistors, Color TV and Servicing 
Coyne’s great new 6-volume set gives you all the answers to 
servicing problems—quickly! For basic “know-how” that is easy 
to understand, you’ll find everything you want in volumes 1 to 
5 which contain over 5000 practical facts and data. They cover 
every step from principles to installing, servicing, trouble-shoot- 
ing and aligning all types of radio and TV sets. So up-to-date 
it includes COLOR TV and UHF, adapters, converters. Also 
covers latest data on TRANSISTORS. 

Extra! 900-Page Television Cyclopedia Included 





And then, for speedy on-the-job use, you get volume 6—the 
famous Coyne TELEVISION CYCLOPEDIA. It answers today’s 
television problems on servicing, alignment, installation and 
others. In easy-to-find ABC order, cross indexed. Use this 6 vol- 
ume TV-RADIO LIBRARY free for 7 days; get the valuable 
Servicing Book ABSOLUTELY FREE! 


COYNE ELECTRICAL SCHOOL 
500 S. Paulina St. Dept PEM Chicago 12, Il. 


FEBRUARY, 1956 












Get This Valuable Book "Just for Lessiiehig COYNE’S Ne 







O05 swe WOAT IR. 
WwOwYs SereOnt TIEB Oe, » 


uel 


SEND NO MONEY! Just mail coupe for 6-volume set 


I 
on 7 days free trial. We’ll include book of 15 7 V-Radio Patterns 








: 2 
See itp 





(#.. 


& Diagrams. If you keep the set, pay $2 in 7 days at d $2 per 
month until $22.50 plus postage is paid. (Cash price $20.95). Or 
you can return the library at our expense in 7 days and owe noth- 


ing. YOU BE THE JUDGE. Either way, the book of TV-Radio 
Patterns is yours FREE to keep! Offer is limited. Act NOW! 


FREE BOOK — FREE TR 
Educational Book Publishing Division 
COYNE ELECTRICAL SCHOOL, a. 26-T1 
500 S. Paulina St., Chicago 12, Wl. 
YES! Send 6-volume "Applied Practical Radio-Television" for 7 days FREE 
TRIAL per your offer. Include TV-Radio Patterns & Diagram Book FREE. 
Name Age 
Address 
City Zone State 
Where Employed , 
( ) Check here if you want library sent COD. You pay postman 
$20.95 plus COD postage on delivery. 7-day money-back quarantee. 
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CABLE TAP, for permanent, 4,5. Good gain, direct 1 lear pla ‘ res} 
atherpt f nnections with channel 6 by combining anter General Cement ing 
cable r tripping back sectior vith special har Mfg. Co., 919 T Ave., Rocl er and Ronette Ac 
leveloped to ¢ nect ness to for closed looy ( | tical Corp., 
droy to ain feeder high-band reception from York N. ¥ 


he 
nity TV an- cal section-—JFD Mfg. Co. Inc, HI-FI FM TUNER KIT, # th 
Coax or single- 6101 16 Ave., Broo 1, N.Y FM Sensit CONVERSION KIT, 
" With eves. ANTISTATIC CARTRIDGES, Modern tube lineup 
* gh aoe Fen-Tone B&O-350 A+, at n al ' pe 


FIGURE 1—Tap quickly 
damps to feeder and 
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messenger cable 
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holeto center conductor 
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FIGURE 3—Service drop *& SP foo tone Heath Co., | Har 
‘ Vi r 


onnector attaches to 
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ompleted assembly oO 4 e minute a y 
nduct 5 Races pie eee ttact, 8 SPEAKER KITS: KT-21 I 
+ ate beer les Gan 150 Ce Se eecore. | * og K1 Tri-Plex, KT-21 
point between . ar 
Jerrold Electronics Corp. secrete SPDs <n y alpha ( K1 ( 
& Chestnu Phila ecord irradiated 0 A KDI T re Chest Du- 
te which ionize air aro ( k Duett 
ike 1 Bree eri ic alls < } I Duet KTX-1 
rOWER od 0, ), 400, ating 
rea 1 design, attractive B&O \ ‘ epee peg -t nn eT 
; lt” ‘Sie ‘email Bites high-fidelity magnetic cartridge ~ —— } ny 
" si ’ , P-1 i+ for extended range ~ of 
h ectricall welded - 
. : u = where 300-500-mv high-imped ao ~ es v.% , 
. eras 
ance input is required.—Fenton pd Ny ~- : 
Co., 15 Moore St., New York, oe ¢ 6: ) 
N. Y. ¥ . - 
> wT Wwe yo? , - * =e 
4 HI-FI AM TUNER, model AM e- o>” -“ ment where 
> 80, with meter for micro-a 1- 4 & — ill Gould-National Batter 
rate stati selection. I ar = ies, E12 I 
tion adj stable bandwidth I I 
trol. Sensitivity bett a 
: pv, 1 tuned rf and 2 if SEL ENIU M SUN BATTERY 
Z frequency response Ra Ext é Supertweet CELLS, 
z tion) 3 db at & ke, audio se \ I vecial mounting ated 
3 tion uniform response 20—20,000 f wiring material power 
’ cycles, built-in 10-ke whistle nstruction plans. plicat 
Same n Mfz. o., 6601 S. Lara mer , 
2 Ry é ( + Se ll 
tubular uprigh Jontz —_ . = : 8, Hl. square inchs 
Pas 101 ” nie oa Tee area, 0.1-1 
Mfg. Co., 1101 E. McKinley, NEW 7-INCH REEL, /R/SH, n direct r 
Misawaka, Ind. ) ‘ he f indexing 5 x 2 
ju f i y in series-pa! 
area. Threading easy with two of & ‘ re 
FRINGE- AREA ANTENNA, a, ay Pile tates, BBS A . nape 
ver-Hel . all-channel tyvt | ae é Phe ot , ae = Bel pe Sa ciate 
Helical design with flatplane ae aie ee one » eat to a 
pole ystem Long element a _ —-s all I . transistor . 
easures %%-wavelength on chan- dit cur! 
é 2, receiving channels 2, 3. ‘ 
Next element %4-wavelength filter, dual antenna inputs, loop 
1 5. receiving channel antenna. 3 high-impedance 
puts cathode-follower output 


= nits leads up to 200 feet, 
npletely shielded, including 
a bottom plate shock-mounted 
y construction. Fisher Radio 
Corp., 21-21 44th Dr., Long 

Island City 1, N. Y. 


SS PHONO DRIVE KIT, G-C P400. 
{ 51 exact replacement drive or 
servicing most record changer 
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ed 


The iret 


MULTI-CHANNEL 






VAGI...PRE-TUNED [0 


CHANNELS OF YOUR CHOICE 


New! WINEGARD 


Glonlo 


. « « Gives You More Gain on 
Channels in Your Area 








. - « Because it's Peaked to 
Channels in Your Area 


There has never been an antenna like the COMBO — 
the first MULTI-CHANNEL TV ANTENNA that is ac- 
tually PRE-TUNED TO YOUR AREA. The Combo is 
factory peaked in 16 different channel combinations — 
one of which will give you the ultimate in performance 
on the specific yl you want. 


This is the first logical, practical TV antenna develop- 
ment in years. The Winegard COMBO is guaranteed 
to give better performance on all channels in your area, 
regardless of size or number of bays of the antenna 
you are now using. 


Another original by WINEGARD! 


Available in 16 Factory Pre-Tuned Combinations 


















































Custom-Combo Channels 
Model No Peaked for 
TC3-A 2 3 4 5 6 7 8 7 - OF 2 
| _1C3-B 23 4 5 6 7 8 9% 10 
osc it + 4 § 4 8 9 10 II 
TC3-D 2 3 4 § 6 3% 09 $3 
TC3-E a ;, § Ff i) ff £3 
TC3-F iz 3 4 7 § 3 
TC3-G - 2.4 8 9 10 II 
| TC3-H 2 3 4 10 It 12 13 
| 1C3-1 3 4 5 6 7 8 9 10 Wt 12 33 
TC3-J > © | ££ FF & F 
TC3-K , & § *§ 8 9? 10 II 
TC3-L 3 4 § 6 eo i 3 
TC3-M 3 5 6 7 Ss 9 6 H 
TC3-N e © 6 7 § 7 & 
TC3-O 4 5 6 ; + © 
TC3-P 4 5 6 yw WwW ee 

















© 1955 Winegard Co, *Patent No. 2700105 


wn 


sewn 


REE RR Tae WER! ee 


Single bay Combo — $29.95 






— 
——— 
ae 

Designed for 


BLACK & 
AND 


COLOR 


WHITE 





Double bay Combo — $59.95 


GOOD REASONS TO INSTALL THE COMBO: 


Pre-Peaked to Your Channels 
Electro-Lens* Director System 
Completely Pre-Assembled 
Automatic Twin-Lock Hardware 


All Aluminum and Stainless Stee! Construction 


MAIL TODAY 


WINEGARD COMPANY ia 
3000 Scotten Boulevard 
Burlington, lowa 


Please RUSH [] COMBO Bulletin No. WLI1135 
[] Address of nearest distributor 


NAME OF FIRM 
ADDRESS 


city 


SIGNATURE 


NEW DEVICES 


bracket mount Coded 
leads attached t un bat 
electrodes facilitate conr 

to load._-International ‘Rectifier 


Corp., 1521 E. Grand Ave., El 





Segundo, Cal 
CLIP-IN RECTIFIER lifies 
Termit . 
} ere d 





Federal Telephone & Radio ¢ o., 
100 Kingsland Rd., Clifton, N. J, 


HIGH-TEMP REC TIF IERS, 


‘ phase vave 
| igre eler r er- 
20 and 100, 32 and 1¢ 
adc, respec Ope at 
ix i we ¢ rat- 
f is high a C without 
aera ng (ur t ings Tt ()- 
It nit ee t l4a ) 
closely »proximated in other 
r seer Moy Tarzian Inc., 415 N 
College Ave., Bloomingtor 


VOM PROBES permit new 


robes; unique high-oh 


converts R 10,000 range 

Vor to R 100,000; » gnal- 
tracer and _ polarity-rever 
probes also offered Putevenmie 


Co., 1708 Armitage Ave Mel- 


—_s TV COUPLER. model C- 


ligh-fre¢ 
ae Mat« or mpedance of 
300 ohms Permit f ] 
€ na ft ele 
transferring rnal t th th 
little - I M 
tion « een set ( - 





pact, completely insulated with 

erless connections. Mounted 
with 2 screws ir any convenli- 
ent locatior Anchor P roducts 
Ce. 2712 WW Montrose Ave., 
Chicago 18, Ill. 





2-SET COUPLER, model TV-42, 
handles two TV or FM sets 


from one antenna. Flat from 


0 to 900 me 300-ohn screw 
terminals for all connections. 
Resistive isolation averages 


better than 12 db _ between 


110 


(Continued) 





ets May be used in reve 
to mix two antennas or aint 


ers into one line. 3! x 1% x 


TU BE NEC K oer. Nek-Rest, 





firmly at right height on serv- 


ice bench. Rubber wedges hold 
round tubes from rolling " 
General Electric Co., Schenec- 
tady 5, N. Y 


2 SE bd TV COUPLER, No. 904. 
p } ets can be coupled 
to " antenna with 1 


interaction and radiati 


68900 
mosisY 904 —; 
Pe ee 4) 


6.3.4.0 





tween sets. Losses through 
coupler very low due to good 
npedance match. Satisfactory 


even in weak signal areas 
Mosley Electronics, Inc., 8622 
St. Charles Rock Rd., St. Louis 
14, Mo 


TELEVISION KIT, Arkay 14 x 
21-inch vertical chassis 
channel turret tuner has 3BC 5 
rf amplifier and 5U8 triode 
pentode mixer-oscillator. Sep- 
arate oscillator frequency ad- 
justments for each channel 
Tuner may be adapted for uhf 
strips. Series-string heater type 
tubes, vertical retrace blank- 





Blonder- Tongue Labs., 
526-36 North Ave., Westfield, 





BUILD 16 PRINTED CIRCUIT AND 
METAL CHASSIS RADIO CIRCUITS 


only *19.95 complete 


With the New Deluxe 1956 
PROGRESSIVE RADIO 
“EDU-KIT" 


Build 16 Receiver, Transmitter, 
Code Oscillator, Signal Tracer, 
Signal Injector Circuits 










@ No Knowledge of Radio Necessary 
@ No Additional Parts Needed 

@ Excellent Back und for TV 

@ Learn High Fidelity 

@ Used in 79 Countries 

@ Sch Inquiries Invited 





@ Learn Practical Radio Theory and Constr 


t B 7 E RADIO and TELEVISION SERVICING 
ON REQUEST (See Coupo low) 


,,. WHAT THE “EDU-KIT" OFFERS YOU 








Kit is designed to pr fundar 

tr basic facts of Radio Theory and Construction Pract ‘ ‘ 

ear edge Of basic Radio P » il 

Rece ud mplificat , 

Y ~ i 

ad i . 

ayo : ~ ul 
n° ; ac 2 
0... “ 
D ws ) 





© Radio s-Kit 
t learn Ras ° 
# the 


im science or radio : 


——— 
— 
<=: 
my 
5z° 
2 nf | j 
wT 
ae) 
xa 
m 
2< 
m 
7 
< =f 
2) 
r 4 
m 





4 ¥ e Radio ‘Edu-K s d by many R s i} 

‘ it is used "py Armed F es F v ' 

= Progress ° “ee ‘ «i t r eq s t tor A i 

Bars, included. All parte are individually boned. and identi Wy 

¥ “LEARN BY DOING’ PROGRESSIVE TEACHING METHOD uy 
jress Radic Edu it rr 


t ti Ss area T ' 





, Ba ' 5 Ul 
4 Therefore you w il 
t Strate th : 
oe ee 0 
yet r re 

ft - ction 

work like profe w t R 
T mitt - Coc ' i i 
1 Thes sets ope o ° F # 
hav 1 210-250 Volt Source an Adaptor for 210 250 Vv. Ac oC i 


0 THE PROGRESSIVE RADIO * ‘EDU- KIT” IS COMPLETE i) 


Our n all t os tube sockets ‘ 

ll ap cond resistors, tie strips oils ha a il 
Manua ted t Materials, etc. Selen 1 tf 

t t. No solder wire included ‘ 

Every art that y need is included These parts are ‘ y . il 

» that ye car y identify every item. A solder a 

we as an Electrical and Radio Tester. Com te easy-to-¢ fe t t il 

are provided. A arts are guaranteed, brand new aref y t 7 

matchec il 

tr additior the Edu-Kit mow contains lessons f v t t : 

Progressive Signa Tracer and Signal Injector, F.C.C. Instruct z il 

High Fidelity Instruction : 


ble-shooting and servicing are in t \ 


b som, TROUBLE-SHOOTING LESSONS sf} 





adio quickly and easily and have ott t 


i PRINTED | CIRCUITRY Now Included | 














@RADIO & ELECTRICAL TESTER 
@ TESTER INSTRUCTION MANUAL 
@ HIGH FIDELITY GUIDE @ QUIZZES 


30-DAY UNCONDITIONAL MONEY-BACK GUARANTEE fi 


ae MAIL TODAY—ORDER SHIPPED SAME DAY RECEIVED™= ~~ 
Sone ‘Edu-Kit" Postpaid. | enclose full payment of $19.95 
Send “Edu-Kit’’ C.0.D. | will pay $19.95 plus postage 
Send me FREE additional information describing “‘Edu-Kit.”’ Include 
FREE valuable Radio and TV Servicing Literature. No obligati on 
(Outside U.S.A.—No C.0.D.’s. Send check on U.S. bank or Intern’t'! M.O 
“Edu-Kit" for 105-125 V. AC/DC $20.95; 210-250 V. AC/DC $23.45 





LECTRIC SOLDERING IRON il 
@CONSULTATION SERVICE ¥ 
@ TELEVISION BOOK A 











WINDY. iscsissstsciccsstaeicbammintiltdiagsitints 
Address 
PROGRESSIVE ‘'EDU-KITS'’ INC. 
497 Union Ave., Room 113-G, Progressive Bidg., Brooklyn {!, N.Y 
Come eee ee cee Gee eee ae Gee am eee ome cee aoe eee oe ee ee _— oe ee -  -  —  ————™” 
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NEW DEVICES 
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wee PF erenr NO. 2/UVIV> 


tlex ound if amplifie 37 SC ghee Sahay the Prot 
sri n fringe-area signals. Ruby ? ruby-red handles of 
Radio Kits Inc., 120 Cedar  fire-re i plastic. 16 ke; 
Ne ork, N. Y. stone bits with bit widths 
1K nch blade lengths 1 
\ ARIABLE CAPACITOR, if g% nche nineteen cabine 
‘ section type, 1 x 1 ‘ with traight bits 
ae for niature uper 
ne circuit Rf sect 
MD eg cillator ection % 
= ta t 
} 
rH 1 iture padder 
quare ngle-gan i l nd 
f al iilable.—Lafay ] 


ette Radio, 100 6th Ave., Ne Contos t litary 
York 1 N. ¥ tion GGG-S-121 


Co., Le Angeles, Cz 


Plomb 
' aie ilif. 
PURPOSE 


GENERAL- REL \Y, 


specif Ca 


Tool 


ode DOS, for a SERIES (¢ HOP PERS, 1200 s¢ 
elays ur ndustr J rie for inalogue com- 
( pa lightweight, 1 recorders, d¢ 
ng at amplifier ervo s tems. Chop- 





e 


! volts d pe ‘ I extreme 
e lo W ide ul lu n switching 
ati tages for I f contact mech 
Ohmite Mfg. Co., 3651 anism reduce contact bouns 
H ard St., § kie, Ill, and chatter and extends closur 


Just Out 




















AMAZING BARGAIN 
net The new 1956 TV manual is the 
> a scoop of the yea Covers all im- 
| Television | portant sets of eve make in one 
giant ime Y I ce for this 
reicing Information mammoth manua only $3 “4 his 
uper 1lueé lefie 1il competition 
a Other volume it only $3 and $2 
g P each Each manual ha a whole 
—- year of s¢ ce material. Includes 
- all data needed for quicker TV serv- 
ore PORICATD icing. Practically tells you how t« 
eee find each fault and make the repair. 
SS More pages, more diagrams, more 
— ervice data per dollar of cost. Get 


Covers all important 1956 Sets the best for less. Get SUPREME, 





TELEVISION SERVICING COURSE 


Let this new course help you in TV servicing 

Televisvon Amazing bargain, complete, only $3, full price fo 
all lessor Giant in ze, mammoth in scope 

Seevicind topics just like a $200.00 correspondence course 
en -\ie ons on p cture faults, circuit adjustments 
short-cut HF, alignment facts, hints, $3 


J antenna problems, trouble-shooting, test 
t Special, only 





equipmer picture analysi 





RADIO DIAGRAMS 


u rece of all 







n led RADIO d ry and service data 
Most - Often - Noeded Cove € neaank A 
: aT s; home radios, 
55 2 t hat FM 
1955 ~o Mnations. chaneere, FM, 


RADIO or a I ry a "lta = » 
. A tr dia ringing, and ne Ipful hints 
DIAGRAMS Volu t urge in 84x11 in we 

ae about 190 pag See coupon at right for 
a complete li st of these radio manuals, 








and Servicing Info 


Supreme Pee... 


Sold by All Leading Parts Jobbers 


FEBRUARY, 1956 








te SIGNATURE 
cl 

+f 
on wher 
ature ex ‘ Dbratior 
hock James Vibrapowr Co B rongue 
1050 N. R kwe St Ct \ 


REPLACEMENT FI 





Elgin Electronic 
Corp., P. 0. B 13, B 


wird 3 ARY 
nonn 


inch diameter ti lard 


CABLE STRIPPER 





All specifications given on these pages are from monufacturers 


COVERS ALL POPULAR SETS 

Supreme TV manuals have all needed 
service material on every popular t 
of every important manufactur 








helpful, practical, factory-prepared da 
that will really make TV serv 
adjustment easy for you. Ben 


save with these 


amazing values in service 
manuals. These } 


giant TV manuals ! 

complete circuits, alignment facts, t 
patterns, response curves, service hint 
all recommended changes, voltage ch 
waveforms, and many double-page 
gram blueprints. Here is your TV s 
material to help you do more expert work 





quicker; and priced at only $3 and $2 per 
manual covering a full year of material 
Be ready to repair any model by havir 


listed 


TV Ma 


Dargaln 


in your shop all television volumes 
in coupon below. Or try the new 1956 
manual to see what an amazing 
you can get for only $3. Send tri: 41 coupon 











NO-RISK TRIAL ORDER COUPON 


YBA( 


nued ) 
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Triad 





data 











SUPREME PUBLICATIONS, 


C) 1954 — Manual, $2.50 | > additional 1955 TV, $3 Early 1955 TV, 
mae a 
iSsS — | O 1954 Tv M $3 1953 TV 
1952 Radio EACH +. . Bea ve 
} 1951 Diagrams > | 1952 Television \ $3 51 TV, 
} 1950 Manual $2. 50 1950 Television M $3 1949 TV 
(1 1949 Radio \ | 1948 TV, $3 1947 TV & FM 
D 1948 4 PRICED | New Television Servicing Cours« 
}1997 $f ATONLY | GQ, 
)} 1946 Zz a " 
—« | . 
} 192 5 $ 
] 1941 © | 
} 1940 a | 
} 1939 :\ EACH 
} 1926-1938 Manual, $2.50 | 
] Radio and TV Master Index, 25¢ | 


1760 Balsam, Highland Park, 


Radio Disgram Manuals | Rush today TV 1 
( iption at | Radio manual lef : 
von 1955 Radio Manual $2 | Ne 1956 Television Servi« 





Tlew SUPREME 1956 IV Manual 









Mallory 


of selenium 





RATINGS ARE CONSERVATIVE 
need to use over-size stacks to “play 
Order your stock today 
your Mallory distributor. 


safe’’. 










service engineered 


Selenium 
Rectifiers 


make every 
replacement sure 


Made by Mallory-developed techniques 

unique in the industry, this new line 

rectifiers gives you an 
unequalled combination of perform- 
ance and dependability. 


SERVICE LIFE IS LONG—far exceeds 


original equipment specifications. 


EFFICIENCY IS HIGH due to low for- 
ward voltage drop. 
high throughout service life. 


COUNT ON EVERY STACK for the same 
high quality. The new rectifiers are 
manufactured to standards of. uniform- 

ity never before possible. 








M 


P. R. MALLORY & CO. 
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P.R. MALLORY & CO. Inc. 


ALLOR 





INDIANAPOLIS 6, INDIANA 

















3DT6, 6DT6 


peeven-pit n 


6DT6 announced | 
off pentodes inter 


tector In te.evi 
so that grid l 
a independent 
electrodes, these t 


in delay, fall 
mixer cireult 

The 3DT6 ar 
suitable for u 
quadrature-grid FM 
can perform the 
detector and lin 


providing a hig! 
adequate to drive 
put tube such as the 6AQ I 
‘ 
cl It (s¢ i f 
30T6 


+ WW 
, 
. 


vide a sensitivity 
deviation and 
tion. 

The 3DT6 heats 


.15 volts, the 6DT6 


970 silicon transistor 
Announced by Ts 
this power unit mea 
inch in diameté 
The mounting 
photo) extend 


&.. 
Powe pa 
l 8.7 wat ma 
watt maxin 
gain at 100°C rar 
watt output, cla \ 
at 2.5 watts out} 


GT 34-100 

A new diffused 
sistor capable of 
lector voltage of 10¢ 
nounced by General Trar t 
Jamaica, N. Y. Known as the G 
it is recommended for ell 
neon lights in compute 


RADIO-ELECTR 





Technotes 
\\ 
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SNOW IN PHILCO 22B4110 


nassl came In wit! Oo in 
the sound was O.K. The 
be cleared by switching 
| selector on and of everal 
would ther 
intervals. I wer 
ontacts, colls and 
checking properly 
nee checks reve 


TUNER 
BUSHING WITH SET-SCREW TO KEEP SPRING IN P 
lling a 2-inch long spring on 
end of the tuner switch shaft 
| the problem. The spring is looped 
he shaft at one end (see dia- 
and is hooked in the slot at the 
the tuner. The upward tension 
tuner switch shaft eliminated 
or, snow -produ ng contact.— 


Hokkanei 


VERTICAL ROLL 
omplaint on a Motorola set was 
cal roll. The picture could be held 
y tor 2 or 8 minutes with the 
rtical hold control but would then 
rt to roll again. Horizontal sync was 


Routine checking of the vertical sec- 

yn failed to disclose the trouble I 

n noticed that just as vertical sync 

as lost, a faint trace of snow ap- 

C3 in the picture. Replacing the 
HBZ7 cascode amplifier in the tuner 
topped all vertical roll and restored 


mal operation.—Stanley Sil 


RCA KCS47A CHASSIS 
Frequent blowing of the fuse in the 
vh-voltage cage may be caused by an 
ntermittent short in the damper-tube 
eater circuit. This can often be cleared 
ip by replacing the leads from the 
ower transformer to the damper tube 
heater with heavily insulated moisture- 
proof wire. This same measure may be 
tried when symptoms indicate shorts in 
the damper circuit of other makes and 
nodels.—Harry C. Keller 


FEBRUARY, 1956 





Worried 
about ripple? 
.»- eer 
CAPACITORS 


High ripple currents in TV set 
especially in color, make ripple ratins 
amajor factor inchoosing electrolytic 
capacitors. For these applications 
you can be sure of getting the per 
formance you need in Mallory FP 
capacitors. 

Extensive life tests at ambient tem 
peratures of 85° C prove that FP’s 
can withstand 50 to 100°; moreripple 

current than usual industry expecta 
tion for a given capacity and voltage 
rating. This extra performance comes 
from superior heat dissipating abil 
ity, made possible by the fabricated 
plate (FP) construction that puts 
more anode area and more electro 
lyte into a smaller can. 


For the best in electrolytics, always 
insist on Mallory FP . . . the origina! 
fabricated plate, 85° C capacitor. 

Don’t settle for substitutes! 





P.R_ MALLORY & CO. Inc. 


\LLOR 


P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 

















Ml A l, Streamlined 
| The new Model TC-55 ow: qd TUBE TESTERS 


The Experimenter or Part-time Serviceman, who has Speedy, yet efficient operation 


delayed purchasing a higher priced Tube Tester is accomplished by: Eliminat 

The Professional Serviceman, who needs an extra of old style sockets ed for 
Tube Tester for outside calls testing obsolete tubes (26, 27 
The busy TV Service Organization, which needs 57, 59, etc.) and providing sock 


extra Tube Testers for its field men ets and circuits fo t 
testing the new Noval and Sut 

¢ You can’t insert a tube in wrong socket. Separate sockets are Minar types 
used, one for each type of tube base. e ‘“‘Free-point’’ element a= cilia 
switching system Any pin may be used as a filament pin and ae eaten ae tin a , 
the voltage applied between that pin and any other pin, or even charts and streamlined carrying 
the “‘top-cap’’. « Checks for shorts and leakages between all case. 
elements. Provides a super sensitive method of checking for 


shorts and leakages up to 5 Megohms between any and all of 
the terminals. Continuity between various sections is individ- 95 
ually indicated. « Elemental switches are numbered in strict 





<nioms 





wie 





garine ~ 
son MOOT 


TUBE TESTER 































accordance with R.M.A. specification. The 4 position fast-action 
snap switches are all numbered in exact accordance with the NET 
standard R.M.A. numbering system 








The new Model TV-11 


TUBE 


TESTER TESTER 


¢ Tests all magnetically deflected tubes .. . 
in the set... out of the set. . . in the carton!! 

































* Acomplete picture tube tester for little more than % Uses the new self-cleaning Lever Action Switct 
j “ ” " element testing. Because all elements are n 
the price of a ‘‘make-shift” adapter !! : sepealtne 
@ mad The Model TV-40 is absolutely complete! Self- sta ’ 
‘ 4 contained, including built-in power supply, it te a a 
, i] picture tubes in the only practical way to efficiently 1s any of 
test such tubes; that is by the use of a separate when neceé 
. nstrument which is designed exclusively to test % The Model TV Joes not use any combinat 
the ever increasing number of picture tubes! tead al sockets a ed for ea 
SPECIFICATIONS ’ ; —— — 
Tests all magnetically deflected picture 
F built-in oe a ‘ . 
tubes from 7 inch to 30 inch types. « Test * sonnet ee ee ' 
for quality by the well established em : res . ee ? 
sion method. All readings on ‘'Good-Bad wN : BER ON FONE Pane! TOF 
scale. ¢ Tests for inter-element short - : ¢ Sc eae Heaaaie 


and leakages up to 5 megohms. e 


Test for open elements 7 tive fenser Leakage Checker. A relaxation t 
incorporated in this model will 
Model TV-40 comes abso- detect leakages even when the 
lutely complete — noth- $ 85 frequency ne per minute $ 50 
ing else to buy. Housed The model TV-11 operates on 105- 
in meted! cornered, NET t 60 Cyc é " C “Co ao NET 
molded bakelite t tiful hand-rubbed 











nm a Deau J 
case. Only... qo net complete with portable 


| TRANS-CONDUCTANCE TUBE TESTER 


TESTING TUBES x NEWLY DESIGNED FIVE POSITION LEVER 
The new Model TV-12  Employs improved TRANS-CONDUCTANCE circuit. Ar SWITCH ASSEMBLY. Permits 
in-phase signal is impre ssed on separate voltages as required for 
of a tube and the resultant ate rrent change and er d of tube under test, re 
is measured Thi 5 prov de the r t tab e proved Tr ans Conductance circ t 


method of simul lati ng the m 

actually operate in Radio & TV re ve 
fiers and other circuits. Amplification factor 
resistance and cathode em n ar 

in one meter reading 


TESTING TRANSISTORS 
A transistor can be saf 
tested only under dynam 
Model TV-12 will test all tran 


NEW LINE VOLTAGE ADJUSTING SYSTEM. A tapped RS ee 
transformer makes it ¢ b ate for ; ti pty 


tine voltage variations to a tolerance of better tha Model TV-12 $ 50 
- housed in hand- 
w SAFETY BUTTON—protects both the tut Jer test some rugged 
and the instrument meter against damage due to portable cabinet NET 
overload or other form of improper switching sells for only 
|| ALSO TESTS EXAMINE BEFORE YOU BUY! 
} 


il ae USE APPROVAL FORM ON NEXT PAGE 
l UUDNINUNOT0NOONEUUOUQAUUAAANOOUUAALUUT nl 
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20,000 .OHMS PER VOLT 


yy .\ L L ee & T & be New Model TV-60 


Includes services never before provided by an instrument of 


this type. Read and compare features and specifications below! 
SPECIFICATIONS 
8 D.C. VOLTAGE RANGES (At a sensitivity of ae —— TRACER SERVICE 


20,000 Ohms per Voit) 0 to 15/75/150/3 150 g 
1500/7500/30,000 Voits r 
7 A.C. VOLTAGE RANGES: (At a V ) measureme 
Ohms per Volt) 0 to 15/75/150/3 150/15 finally the f 
7500 Volts trouble 
3 RESISTANCE RANGES: 0 to 2,000 /200,00 hm AUDIO SIGNAL TRACE 
0-20 Megohms. me manner as t D¢ 
2 CAPACITY RANGES: .00025 Mfd. to 30 Mfd fied above except t 
; D.C. CURRENT RANGES: 0-75 Micr< € to used for tt 
5/75/750 M lliamperes, 0 to 15 
H DECIBEL RANGES:—6 cb to 


FEATURES 
% Giant recessed 61/2 inch 40 Microampere meter with 
mirrored scale 
*% Bu t-in Isolation Transformer 
% Use of the latest type printed circuit and 1% multle 
pliers assure unchanging accurate readings. 





The new 
Model TV-50 


A versatile all-inclusive GENERATOR which provides ALL the 
A.M. Radio « F.M. Radio « wonsheanie * Black and Whit HV 


R. F. SIGNAL wig sate Provides c 
Generates Radio s from 100 K 
mental and fr Bam gh sheet’ + 
VARIABLE AUDIO FREQUENCY | GENERATOR 
wave audio, the Genometer pro 


. worn GENERATOR F 


° “DOT PATTERN GENERATOR (FOR COLOR TV 
color TV Receiver tube by y 
proper color convergence. e MARKER GENERAT OR 


prov ded 189 2 5 Ke 


2000 Kc., 2500 Kc., 35 ae 5 Mc., 5 M 
color burst frequency.) 
MODEL TV-50 comes abso as 


lutely complete with 

shielded ds and 

operating c 
tions 


| 
i 
i 
E 


eka A | 


MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. D-202, 3849 Tenth Ave. 


TRY ANY New York 34, N.Y. 


of the instruments on this or 





Please send me the units checked. | agree to 
on the facing page, for 10 days pay down payment within 10 days and to pay 
the monthly balance as shown. It is under- ] Model TV-11 
before you buy. If completely satis- stood there will be no finance, interest or any eae ere manthe 
other charges, provided | send my monthly . 
payments when due. It is further understood ' oy within 
No that should | fail to make payment when due, monthly for 3 
— the full unpaid balance shall become imme- J $11-50 witht A 


Interest or Finance Charges Added! diately due and payable monthly fer 6 


fied then send down payment and pay 


balance as indicated on coupon. 





If not completely satisfied return Naini 





unit to us, no explanation 
” P Address 





necessary. 
City 
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Our latest catalog 
is available ... 


write 


at better jobbers! 
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today! 


don’t 
stand on your 
head! 


Because: 





let the 


MASTER 
show you the 
easy way... 


see pg. 
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IN CANADA — ATLAS RADIO CORP 


| 


Restore the Original Sound 


Oxford specializes in the designing and 
manufacturing of a complete line of speak 


ers and has been doing so for many years 


Since speakers is our business since we 


supply more of the BEST manufacturers 


of original equipment since we have 
quality replacement speakers for any and 
actually 
better the original sound with OXFORD 


SPEAKERS. 


every application you will 


Why wait find out TODAY why 
more and more servicemen are switching 
to OXFORD SPEAKERS truly the 
BETTER SPEAKERS in every way! 


OXFORD 
ELECTRIC CORPORATION 


DISTRIBUTOR SALES DIVISION 
556 WEST MONROE ST., CHICAGO 6, ILL 


EXPORT—ROBURN AGENCIES NEW YORK CITY 
LTD., TORONTO 


TV TUNER REPAIRS 


48-HOUR SERVICE 





RADIO PRODUCTS CO. 
College Point 56 7 New York 
We carry a full stock of 


Replacement Tuners for all makes of T.V. 








Give to the 
HEART FUND 


INVENTORS 


Send for REGISTERED PATENT 
PATENT INFORMATION ATTORNEY 


Book and 
ASSOCIATE EXAMINER 
INVENTORS RECORD U.S. PAT. OF F. 1922-1929 


without obligation 
Ps: nt orne 
GUSTAVE MILLER is sey bene foa0s 1917 
RE-26 WARNER BUILDING 
WASHINGTON 4, D. C. PATENT LAWYER 











TECHNOTES 


AM-FM MONITOR M307' 
This set came it 
inoperative. A cl 
6C4_ oscillator 
re pla ed it and ti 
ieee Voltas pn 
traced the « 
Ay 
64s} tt 





RFC a P 
7 oa TI WA > 
NIN 
+ 
that feedback wa 
capacitor betwee! 
shown in the diag 
checker he wed t 
Replacing it 
itor restored 1 
W.S.R 
SYLVANIA 1-366 CHAS: Is 
A continu 
e) with the 
torting may he 
tent conditior Yr 
The low ra 
C1 the ¢ } 
REGENCY RC-600 CONVERTER 
The Regence 
early eXal 
u.h.f. converte Or 
troubles in this ur 


If you get ar 


lor repair, try 
back and forth 
will clean the line 


If thi 


operation 


the chassis and re) 
unit from it. Unso 
lead-in, the red B 


low heater wire. Re 
and pulley carefull 
strung up. Now take 
mounting screws 
to the 
out of 
bench. 
You will 
the tuner. 
pull the draw band t 


chassis. Caref 
the chassi 


notice a 


) 
Remove 


off the 6AF4 tube 

securing the other er f tl 
band. Then caref 

and bottom cover lr} 


lines and other 

To clean the line 
preferably 
cleaning silver-plated contact 
soft cloth, dip it into 


WorkKIng 


a cleaning flu 


and rub briskly ous and fortl 
lines where the slider ib The 
the edges close st together. Rut 
least a minute with a clot] 


with a dry cloth for a fe 
cleaning operation will generally r 
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COMPRESSED GLASS SEALED TYPES—Packed in light-as-air Styrofoam which holds axial 
type leads straight... keeps shipping costs down. Capacitors are easily removed from 
packing to be fed to automatic fabricating machines. 


Specially packaged capacitors speed 
automated chassis assembly 


New methods of packaging capacitors for automatic machine assembly of 
printed electronic circuits have been deve loped by the Sangamo Electric 
Company. With this sper ial packaging there's no need for time-consuming 
straightening of wire leads or checking if close tolerances between leads have 
been maintained throughout shipping and handling. This special packing 
makes it easy to remove Sangamo Capacitors from their containers in uniform 
rows, with wire leads always straight. 


Here are a few examples of Sangamo packaging. Sangamo will be glad to 
discuss special packaging to fit your particular requirements. Write to the 
factory today. 


SANGAMO ELECTRIC COMPANY + Marion, Illinois 


WIRE LEAD MICA CAPACITORS— 
Packaged to keep pre-trimmed 

e leads straight in transit. Taped 
for ease of handling and feed- 
ing through magazine of auto- 
matic machines. 


SILVERED MICA BUTTON 
CAPACITORS—Fixed in cardboard 
squares and boxed. Users like 
them because they may be easily 
stored and they provide quick 
identification of inventory. Color 
code does not chip off and ter- 
minals are kept from bending 
by this special packaging. 


PLUG-IN PAPER TUBU 


tape, uniform rows co 
be lifted from the 


Close tolerances betwee 


out shipping in spite 


aged standard paper t 


are also available. 


LARS ttached to glass filament 


tubulars can 


y machines. 

ed throuagh- 

arly-pack.- 

tr ’ +} foreground, 











a tuner to prope 
a Jan f I ed 
, FUSE TROUBLE 
, Not long afte 
@ Visior et in ar 
| had been wit 
| A Ohm’s law tha 
| LL RECORDING TAPE is coated with magnetic oxide. On os eee 
° ° ° . a - - nad the Tu 
| ordinary tapes this coating rubs off in use and forms a harmful fu mini 
| deposit of abrasive dust on the recording head. Unless the head : 7 
. . ~ . . I ‘ 
| is constantly cleaned, the collection of abrasive dust eventually a eH 
| wears it out. A further disadvantage of oxide-shedding, com- like thr 
° ° 7 O-amp t 
| mon to ordinary tapes, is that after a few playings, the tape 20-amp = 
| loses enough coating to alter its original frequency response 15-amp unit 
| characteristic. + cote gaa 
hroug 2 


WITH TAPE MAD Ee The irish FERRO-SHEEN 
f ne. 
Oe, » BY T H E _ LUS iV on agen Cae gy ge oe 


coating to the base per- 
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I 
I 
| 
| 
| 
| 
| 
| 
| 
| P 
| 
| 
| 
| 
| 
l 
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1 manently, inseparably and 
1 ir i much more smoothly. The son seus 
, eran obvious advantage of the >——nr“0o- > -™ 
, Ss homogeneous bond is that 
ERRO-SHEEN PROCES the entire vicious cycle SA BRANCH 
! F of shedding and abra- ~~ > aarlowin 
! e rs sion of recording head — er 3 
! ' and tape is eliminated, MAIN FUSE y 
! | Xi e resulting in longer life through the othe 
i for the tape, longer life amps ran thr 
i | for the head and fiat fre- ma 
, t Ru e quency response over a Whan the wick 
rl rt) wider range. fed by the 15-am} 
| re required passed t 
i Sy eee — - 15-amp fuse O.K 
gut since tl 
FERRO-SHEEN is now available in on the 30-amp 
. = ss 31.5 amps, it onke 
these three quality irish tapes: ee 
Beano 1e € r arn 
SHAMROCK #300: The ultimate in premium, professional tape ’twas the TV set 
for broadcast and studio use Comes with 5’ Mylar leader in Whil u regret 
dust-proof polyethylene bag 1200’ on 7” reel ; resigns ec 
LONG-PLAYING +600: Extends playing time 50% over con- a _ . - 
ventional tapes on same size reel. New Dupont 1 mil Mylar we Kept our tel 
base 1800’ on 7” reel a rewiring job on tl 
SOUND PLATE +220: The super-tough tape, pioneered by sold the custome! 
ORRadio, now on 1.5 mil Mylar. Used for tape-masters and per- Stanley Clark 
manent program storage 1200” on 7” reel 
— WEAK SOUND—RCA KCS83 
Write for name of local dealer: EXPORT DIVISION The audio wa 
ORRADIO INDUSTRIES, Inc. Morhan Exporting Corp., NY.C Afte ome ¢ 
World’s Largest Exclusive Magnetic Tape Manufacturer IN CANADA paring with the 
Opelika |, Alabama Atlas Radio Corp., Ltd., Toronto the schematic 
re tor of 1.000 





SPECIAL FOR FEB. ONLY, 


ATTENTIO WOOD UTILITY CHEST sound i.f. amplifi 
© tool kit the set was marke 











h SCHOOLS, HOBBYISTS, cia ea measured at : 
RS \\ RADIO TECHNICIANS! ‘oe placing this 1 
\ © gadget box ohn brought bac 
» CATHODE RAY = hobby. material mae reas Ss 
Sturdy, all purpose volume Ray I 





No nails, all countersunk screw 


954 2 
S40). aude ty femens tebe shipping weight 1! Ibs. Req l - 1-INCH MOTOROLA 


maker - Jan type! Electro- Complaint 





SCOPE TUBE | cise 201.5917 10/0"2 jocks ang clas " 95 








static focus and deflection. RT-24/APX-2 |FF yin NT - 
»% Medium 7 pin base Indivi- and a aed rast 
dually cartoned. Packed 44 tube transceiver with usa- el rs : 7 
or export ble parts, tube cohol, relays ( ecting a 
—— act $15.75. poral — on uate. yo series with the 
$ motor, 24v gear t n motor ) mits hold cont 
( ea. Lots of 4 oe, Ee ge Wale eee, horizontal hold 
{ individ. packed cycles. Original govt. cost a 40.000-ohn top 
e 4 to a carton $750.00. Less tubes I wt ¥ 
(7 Ibs. to cart, of 4) 45. Ibs.) Complete resistance to preve! 
with tubes lots of $5 the c trol i turns 
e singte GOE en. 3... 519-95; each noe game leaps 
yoreers, TUBECO. _ $17.95. inch models do not 
~— SEND FOR FREE TUBE CATA LOG NOW! because they have 
sistor between the 
115 COIT ST., IRVINGTON II, N. J. Over S00 Tahe Vypes ond Many Ports ilies Bante 
Specials. Write RE-2, —Wilbur Han 
118 RADIO-ELECTRON 
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Weston Model 981 
Proportional Mutual Conductance Tubechecer 





OUTSTANDING FEATURES: 


G,, MEASUREMENTS—G,,, measurements are made 
more accurately by using filtered d-c plate, screen 
grid and control grid potentials. A precision voltage 
divider network and selector switch allows a pro- 
portionate value of signal voltage to be chosen for 
testing tubes having transconductances up 
to 30,000 micromhos. Signal voltages of 5.2, 2.6, 
1.3, and 0.65 volts peak-to-peak having a fre- 
quency of 5000 cycles are provided. 


GRID BIAS, SCREEN GRID AND PLATE VOLTAGE: Filtered 
d-c potentials of 90, 130, and 220 volts are avail- 
able for plate and screen potentials. A variable 
filtered d-c voltage in two ranges of 0-5 and 0-20 
volts are used to obtain better resolution of Grid 
Bias settings. Far greater accuracy is obtain- 
able with filtered d-c potentials than previ- 
ously possible in portable tubecheckers., 


METER MEASUREMENT OF HIGH LEAKAGE RESISTANCE— 
Since tube leakage as high as several megohms can 
cause poor performance in TV Receivers, this 
tubechecker is designed to provide an accurate 
meter measurement of leakage resistance as high 
as 5 megohms between tube elements, thus being 
particularly useful for TV servicing and TV line 
production assembly. 


TWIN SECTION TUBES— Three toggle switches make it 
possible to rapidly check and compare the respec- 
tive sections of twin section tubes at only one 
setting of the selector switches. 


980 LINE 
WESTON TEST EQUIPMENT 


FEBRUARY, 1956 








FILTERED 
D-C 
POTENTIALS 


for accurate 
Gm 
measurements 


980 


PROPORTIONAL 
MUTUAL 
CONDUCTANCE 


TUBECHECKER 


SEND COUPON TODAY FOR 
COMPLETE DESCRIPTION AND PRICES 





Weston Electrical Instrument Corporation 
614 Frelinghuysen Avenue 
Newark 5, New Jersey 


Please send literature on the new 981! Tubechecker, 


NAME ™ — 





EEE oe 
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“GOLDEN SERIES" 











HIGH FIDELITY 


Custom 
Quality 
Hi-Fi 
Components 


Sensibly 
Priced 
for 
Everyone 





Gt 


Provides exceptional AM-FM recep- 
tion, true high fidelity realism with 
““space-saver™ convenience and beauty 
at remarkably low cost. FM response, 

0.5 db, 20 to 20,000 cycles: AM, + 4 
db, 20to 5,000 cycles. Sensitivity : FM— 
5 microvolts for 20 db of quieting 
AM—20 microvolts for | volt output. 
Includes AFC, drift-compensated 
circuits, FM di-pole antenna, AM 
ferrite loop, etc. Only 314” high. Ideal 
for use with amplifier below 





MODEL 1512 


12-WATT 
HIGH FIDELITY AMPLIFIER 
moderate 


response, 
Features 5 


True hi-fi performance at 
cost. Full 12 watts output 
0.5 db, 20 to 20,000 cps 
inputs; separate bass, treble controls: 
equalization EUR, ffrr, RIAA, 
Quiet; variable damping control, choice 
of volume control or loudness control 
In compact cabinet, only 314” high 


for 
OI 


BEAUTIFUL "SPACE SAVER" DESIGN 
RAULAND matching Hi-f 


fi 
units are decorator-styled in =| AVY 
blac th yoy, 
ack with Ft 
| —— 


handsome charc 
4 finish. conte = 
? a 


marbleized g $ ° 
panels in soft brushed brass. De 
signed to fit anywhere—no cabi- 
nets required. (Extension shafts 
available for behind-panel 
mount 





Hear these RAULAND units at your 
Hi-Fi dealer, or write for details 


RAULAND-BORG CORPORATION 
3515 W. Addison St., Dept. A, Chicago 18, Ill. 
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MODEL HF255 2 
AM-FM TUNER 




















 ¢ —! 


DIRECT-COUPLED AMPLIFIER 
Except for the occasional two-tube tive half-cycle of the signa ta 
single-ended audio circuit in a TV V3’s grid. Thus, the grids of \ 
receiver, we rarely find a direct-coupled V3 are effectively 180° out of pl 
audio amplifier in modern audio equip- Negative feedback is applie 
ment. Experimenters interested in a cathode of V1 through } 
push-pull circuit of this type can experi- consisting of the bass and 
ment with the three-tube a.f. amplifie1 trols. When the arm of the 
used in the Ferguson model 300RG, a_ is set to the maximum | 
British radio-phonograph the 0.5-uf capacitor is shorted 
This amplifier (see diagram) delivers the 0.2-uf unit shunts the 
6 watts output with total harmor control. We now have a voltags 
distortion below 1° The a.f. inp consisting of the potent ter 
signal is applied to the grid of V1 2,200-ohm resistor. The 
through a two-section high-pass filte of this divider is ar 
that attenuates the very low frequenci value varies inversely as the 
and minimizes acoustic feedback ar Thus, the feedback is re 
motor rumble. The amplified out increases as the fre 
of V1 is direct-coupled t V2 ar Turning the conti 
to V3 through a 1-megol re shorts the 0.2-uf 
The grid bias on V2 ar \ the 0.5-uf unit ac1 
difference between the d plate v Feedback now ir 
of V1 and the voltage t tne it] creast if w Tf? I 
and V3 The treble cont 
screen voltage f \ tiometer ac 
variable re ( I with a varia! 
cat { I \ \ to V1 it! ] 
il reer lit ! re t 
control varie Vi Wher I ! 
It ¢ Since V1 I I | feeat 
to the ¢ \ : Va t | thode at | 
ol he out é response drooy 
idjusted to the n by v effective it mi t 
ing the screen voltag n \ If \ be 1 the ea 
plate current drops, its plate cal tor is eq t 
rises and lowers the than the 1,000-oh1 
stage. The increased cathode curr the feedback vi 
passed by V2 and V3 incr: es the ited 
across the cathode Setting the contr 
Vi1’s screen voltage ficiently to re reble connects the . 
store its plate irrent }0-ohm resistor i 
value resistor of V1. The 
For pha e-1n\ ti! a a partial hort ¢ 
of V3 is grounded for a.c. thi h th frequency negative 
0.1-uf capacitor. When the grid of V2 reaching the cathode 
is fed a positive half f tl 1 control. Connectir 
voltage, the increase ir across the cathode 
causes the cathodes t degeneration and 
This is equivalent t ponse at high fre P 
rf AW — } 
4 3 S  leLaic2)| 
EF80, 6BX6 K 4 I | 
_ + + AAS | 
AF INPUT V M 
Me r, 7 
¢- edb et 8 


| “j $5 


| 


wy E- 
= 
40 


n, 
f 
rit 
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SELLING OUT!” 


_ REGARDLESS OF COST. 
Prices Reduced Up to 80% 








Model 999 Combination 
F.M., A.M. and Television 


SIGNAL 





OMPLETE STOCK OF NATIONALLY ADVERTISED 
RADIO & TELEVISION TESTING INSTRUMENTS, 





PARTS AND ELECTRICAL APPLIANCES TO BE SOLD 


TEST CRAFT 


Model TC-10 Quality 
Multitester 


GENERATOR AC and NC Voltage 
Ranges 0-5/15/150 
A.C. operated, generates 1500/3000 Volts DC 
R.F. frequencies from 150 es Pyt=s 
kc. to 50 mc. Positive ac- Current Ranges: 0-5/5( 
« tion attenuator provides 5 ma. 0-1.5 Amps. Re- 
effective output control sistance Ranges: 0-100 ohms. 0-100 K 


R.F 


modulated 


at all times 
arately or 
Frequency 
instructions 


is obtainable sep 


Complete with test leads 
Reg. $39.50; 


by the Audio 


$1950 


Famous-Make 


OHMMETER 


Has a double range of 0-10 
and 0-1000 ohms for ac- 
curate measurement of low 
resistance. Widely used for 
production testing, armature 
and field resistances of 
small motors relay and coil 
testing transformer wind 
ing tests, etc 


now only 


Complete 
instructions, 


leads 


case 


with test 


leather 


Reg. $36.50 $] 495 


now only 


Complete with batteries, 
Size: 6''x3'/2"'x2" 
Reg. $16.85 


instructions: 


$985 


now only 


SUPREME 


Model 543-S 
Multimeter 


1% WIRE WOUND 
PRECISION 
RESISTORS 
Vv ; 

D.C 


D.C 
300 
300-600 
0-150-300. Ohm 
0-1000/100,000 


with instructions 


res $2150 $995 


now only 


Ranges: 0-! 
Ma 


Ranges 
Complete 








SUPERIOR sees 
METROPOLITAN . 
GENERAL ELECTRONICS 


REINER ELECTRONICS 
RADIO CITY PRODUCTS 


WESTON ... 
TRIPLETT ... 
MARION 


MELODISC 


HOLYOKE 


DUOSONIC 
WEBSTER-CHICAGO 


MAGUIRE 
TELE-TONE 
MOTOROLA 


STANDARD 
PHILCO . 
GENERAL 
ADMIRAL 
PHILCO .... 
GENERAL ELECTRIC 
ADMIRAL .. 
REVERE 
GENERAL 
ROLAND 2... ccsccccecs 
CUCKOO CLOCK 


ELECTRIC ... 


ELECTRIC 


GLO 
BRCIL-QUICK CHEF 


CAPITOL eee 
All prices are f.o.b. New Yor 














Dealers Selling-Out 
Net Price Price 
Mod Generator...... $ 42.5 $ 29.50 
Multitester...... 21.50 9.95 
& Television 
erator, AC operated 39.50 24.50 
It-Ohm-Milliammeter............ 26.95 9.95 
Multitester 74.50 39.50 
Volt-Ohm Capacity, VIVM 95.40 49.50 
ne Resistance Bridge 145.00 75.00 
2 D¢ 3! Type, | Milliammeter, Meter. 9.95 2.95 
Mode 2 Milliam. Meter..... ; 12.95 3.95 
3 2r apt PO ee 2.95 4.95 
ype, |M am. with calibrated 
) Yhm Current ale. Meter...... 12.95 3.95 
Rad & Ph graph Chassis Cradles 6.95 2.95 
ylass R rding D d only in 
- dehnigu sith cil’ cite. ERO EEE eT ee 75 ea .15 
Metal Recording Discs, sold only in 
pres CFOS Qieeh sc ickccsveeteesnese 1.50 each 30 
80 Ohr esistance e ds, 6 foot with ¢ 1.25 each 35 
Ele Iron Cords, 6 foot with plug 95 each 25 
Exte € 9 foot with p _, Tere re eer ee 75 each 30 
Exte 2 FOG) WHE DIEO. ...cncccveces 95 ea 40 
N 2, str € t ed, copper push-back 
wire, on 500°’ sx s 5.75 ea. se 2.50 
MODEL CAPRI, 3 speed recordplayers, with life 
time needle, plast ase, speaker and amplifier Reduced to 16.95 each 
Model Webcor, 3 speed recordplayers, with life 
time needle, portable ase, speaker and amplifier Reduced 19.95 each 
Automat Re MOU vi redstvasevsves’s Red °| 9.95 each 
ble Rad i, Sra er er nee Reduced t 9.95 each 
Table Ra 5 tubes, a ~ Se SER Aa REE Reduced to 12.95 each 
Clock Rad Wt SONG nich ak aeeaacauies Reduced to 18.95 each 
P able Radios, 3 Way er Reduced to 14.95 each 
Table Radios, a POP Ds ok ob chk es bale Reduced to 17.95 each 
Portable Radios, 3 Way 5 tubes............ Reduced to 24.95 each 
Portable Rad 3 Way 5 tubes Reduced to 24.95 each 
Portable Rad 3 Way 5 tubes Reduced to 24.95 each 
C k Radios, 5 tubes Reduced to 24.95 each 
. k Radios, 5 bes Reduced to 24.95 each 
I WOU SHINE. 550 0ca beciwuukecseuauans Reduced to 2.95 each 
Automatic Ir ccceeeseeeceeccecesccses ReGuced to 7.90 each 
Table Radios, a | ny ee Reduced to 12.95 each 
Genuine, imported Black Forest, hand-carve 
ICRODE: QUOTE TD. WROTE 6 o:06n 0:0.6.0-0cucennetwe Reduced to 4.95 each 
Electronic, oscillating massager with infra 
OG TERT COMNINNE  icccisveseda ge ndckndnawue Reduced to 3.95 each 
Fully automatic rotisserie and broiler combination 
7 way, with time ck, 3 heat element 
CRE PONE: 262.05 02008selcieus oo barenxe Reduced to 24.50 each 
Infra-red heat, automatic broiler............ Reduced to 9.95 each 


k, 20% 


deposit with order, balance C.O.D., or full remittance with order 


QUANTITIES ARE LIMITED. WRITE, PHONE OR WIRE FOR IMMEDIATE DELIVERY. 


METROPOLITAN ELECTRONICS & INSTRUMENT CO. 


106 Fifth Ave., New York Il, 


FEBRUARY, 1956 


N.Y Telephone: Oregon 5-1707 


Cable Address: METRONICS 


but 


This is the opportunity of a lifetime! 


Below mentioned units are not kits, but all factory wired and brand new 
have been discontinued by the manufacturer, 
carries a one year factory guarantee. 


Some models 


every one factory sealed and 


Satisfaction or money refunded within 10 days 






TEST CRAFT 
Model TC-75 
Combination 
Test Speaker 





e 


a5 a and Signal 
g6ee- 7 Soe Tracer 
eaker sub- 
plus siste titutor 
fy vee 
Complete with $9450 
Reg. $39.50 w only 





SUPERIOR 


M el PB.I0t 
Volt-Ohm- 
Milliammeter 
Me DC Volt 

wm Vv +< 

¥ tages to 
Volts. Resist 
Megohn 
agri 

Puch 


‘eer $1] 500 











SUPERIOR 
Volt-Ohm- 
M lliammeter 
+ oy 
SUPERIOR 
Volt-Ohm- 
Milliammeter 
Volt t v Me 
Reg. $27 és. - now only ‘] 450 





tions 


Ra 


plete w 


and DC Vol 
u t Range Low 


TEST CRAFT 


TUBE AND 
SET TESTER 


Rang 


ith test leads 
Reg. $49.50 now 


‘aor 
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= RADIO-ELECTRONIC CIRC 
oo rhe bias on the 
bd adjusted by disconne 
youcan ; . fos oes 
_ i rn mete 
. of e re an 
hearthe :; = Migr esr 
e . ( I 80 ma for EI 
quality of -; | ther I 
7 “4 
a : a . ‘ 


















rt " 
ofter r ible 
exp ente ery 
How ! 
eeeeeveeser rT} ' tet 
i i 
Wa ne to 
idval t I 
SPEAKER a 
: RI i > 
r—~ . 
° Tso {Bea a 
° »~ FZ i} — "e | 
” -_ ps a . m m = x 
When you install a Quam e $ 
4 > * 
speaker, listen to it carefully. - —4t—~ a if 
Your ears w ll tell you ° res . 
, . e 
why Quam Speakers e 
e wal p time an 
have earned the rey e r +} 
ot O ] : , . standard f 
: _ turned ¢ 
Ni r . A fai 
speaker . a 2N7¢ he 1 he 
: 7 on low voltage } 
ze . reatel! powel i 
features: pate Ad ° advantage if crea 
Ce neé suspe | S ipe : ever de red T wi 
pot, } neti 2 QUAM-NICHOLS L2) and two “~ 
tuned ire it 
"aie : COMPANY eg ae Barge 
in ly t rmer e imun feedback it 
br ereal e quency. The nece 
Sal e 234 East Marquette Road ur impedance matc} 
mounting br fa ° RE Sr 
7 Chicago 37, Illinois are obtained throug 
} 1g g ° winding added to L1. § 
H Wafd } f : the power input } 
e adjusting the base 
‘ * Construction of the 
For happier customers, . to miniaturization, b 
k UAM ‘ . cautions! Mount L1 
t | angles o1 1 suc 
ASK ,or QUAM, the qualify Line hor all yout speakornoeds §— | ancies ov in such a 
no coupling betweer 
—— | small batteries are use 
OVER 97,000 TECHNICIANS HAVE LEARNED [ieee 
’ | drain while still pre 
' | output. To adjust the 
HOW TO GET THE MOST OUT OF for AM Beara. sides 
' | ratus, connect a 10-ma 
BASIC TEST EQUIPMENT MAA Mee | with the battery. Wit! 
| screwed about halfway 
‘ es . . —— Serv, slugs of L1 and L2 i: 
hi 
Servicing by Signal Substitution’ / < semen lene Poy 
y . : : vant 
A BEST SELLER FOR OVER 13 YEARS! 5 dip in input curr n Ad 
(NEW, UP-TO-DATE, 14th EDITION) /gna/ | mers for a till greater 
The Modern, Simplified, Dynamic Approach to Substip aa W hen preper aq ag . 
all Receiver Adjustment & Alignment Problems Ulion the input current will be f1 e-I 
é »-t ‘urrent 
% Nothing complicated to learn you redouble to one-third the curt 
% No extra equipment to purchase the value of | when the device was not tir 
%& Universal . . . non-obsolescent a your basic test The input with a 20,000-ohr 
*% Employs only Basic Test Instruments ne a he equipment ‘ 9 9 . 
he *% tas tor at 3 volts was 2-3 ma he 
Ask for “S.S.S.” at your local Radio final adjustment of frequ 
Parts jobber or remit 40¢ in emall Sak icin’ 4} P 
stamps or coin directly to factory. made by zero-beating ne a 
PRECISION APPARATUS COMPANY. INC. with WWV.—Kai M. Kle» ED 
70-31 84th STREET, GLENDALE 27, L. 1., Ww. Y. 
122 RADIO-ELECTRONI¢< 








YOUR NUMBER 1 SOURCE 
FOR ELECTRONIC VALUES 





WESTERN ELECTRIC Reg. Famous Name 250 WATT 
EXTENSION TELEPHONE | $29.95 High Fidelity FM Jr. MOBILE DYNAMOTOR 


BATTERY | Worth $89.50 Los $]2™ 
PORTABLE 


ony 18° 


‘Sie ie $19 95 


rM 


et of batteries for above 


ment. Sh 0 | THERMADOR KILOWATT 
CARTER -s MODULATION TRANSFORMER 


HEAVY- 7 Reg. . _ 80 METER VFO 
DUTY iS jld $85.00 {st TRANSMITTER 
SUPER wy A 4 YOUR Nad eae ~=s (NAVY ~BC-696) 
ROTARY “SZ NET ! SON Like New! 
CONVERTER & Vg J Pe Reg. $24.95 
Model DS1025C NOW $g°° 








Like new 


it NOW $142) 


{ Shy 2 t serew on e with bracket an< nhemat Shpg. wt. 16 Ibs 


Standard Western Electric | R.C.A. SOUND POWER PHONES yg ed RECEIVER 
Switchboard Head & Chest Set Navy Types M & N siaicead YOUR $495 
Orig Worth NOW $495 env Cosy 8a 
$27.20 $45.00 ONLY “Fo 
You |scscre 
COST apiteal for EV anten : 
95 ‘Shure Controlled-Reluctance 
‘4= gg Fe eos np ra, MICROPHONE 


(Bendix +4460A-4) :) Model CR80H 
>= 

















Shoe wena et Ste Oe | Wont NOW 12%. 
RED HOT SPECIALS! | $75-00.. ONLY 
TRANSMITTING AND sled, Meme. os Te : 


SPECIAL PURPOSE TUBES —y 
NEW—GUARANTEED ' WATT MIKE-PHO - 


837 $ .69 Limit One Dozen Reg. tee Pr 


100TH $4.95 $1.25 | $26.50 


304TL $7.95 SER! “ea : “no FREE CATALOG 
304TH $4.95 $3.50 ONLY = CONCORD RADIO Dept. £17 


807 $ 99 $3.50 . i . 45 Warren Street, N.Y. 7, N.Y 
826 $ .49 $2.00| 944% at easier 
No mechanical or electrical rejects; | spara:, 


tubes are not washed and/or re- 
branded. 


Worth $15.00 
NOW $995 
ONLY *0— 

















A 


" - e 45 WARREN STREET New York 7, N. Y. 
Concord Radio aa 2 ogagis ” ee 


hs od eo ow a a ee a 
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HINTS FOR BETTER PERFORMANCE 50°. Brooks CASCODE MANUAL, 25° 2 ging Sg Se ee sal bt $4.25 


70° TV CONVERSION MANUAL, hoy » HOS A.G.C. STEP-BY-STEP INSTRUCTIONS 25° 90° TV CONVERSION MANUAL 50° 
pod vert y v t to 24 d pr 


/—CUSTOM- -BUILT CABINETS ; FACTORY ’ YOU 


Sano tra sat Nass westenester 588-70 MANHATTAN $53.43 





eam, 

SUPER DE LUXE 
31-TUBE 

#630 TV CHASSIS 


#630 SUPER DELUXE 31-TUBE TV KIT 


OPERATES — to 21 PICTURE Seg . 
A 


‘ . hee 3 
t @ EVERYTHING NF fF SARY 
rf ‘ R 


picture with mask 





t ipped in a air 
from FACTORY to You! 


63 
GEM $35-91 4 . tt 4mc @ANDWIDTH e CAS 
CODE TUNER e COSINE DEFLECTION YOKE e ARG 
ER POWER TRANSFORMER @ KEYED AGC @ 12 
MAN- SPEAKER @ CONDENSERS RESISTORS 
GEM ti tolerance COMPLETE 
HATTAN SET of PARTS | TUBES 
also 5). 4 CRI & wire 
available also 
Fe Size 
tor available \ ASSEMBLING ‘INSTR 
24” or 27” for 


picture tube 24” or 27” 


picture tube Slashed to ‘OQ: 99 


$59.54 — 
$ 22 imilar r or 
w-26 0-22 H-41" W-26" 0-25 79 H-39" W-25" D at si . ed - sell ieched to $ 1 1 Oo ) 


——DUMONT OR THOMAS PICTURE TUBES —— #630pe tuxeTV CHASSIS 
ntee 


BRAND NEW in Factory Sealed Cartons — With a Full Year Guara R 
COMPLETE READY TO PLUG IN AND PLAY 


] ['s700822-56 | 21 garsrn$32! | 24 :22:0948.9| 27:23 143" | Slashed to $ 1 42:7’ ) 
r— 2" TV CONVERSION KIT, SELENIUM RECTIFIERS #630 § TECHMASTER 


a 























LICENSED UN 














*ositively the HOTTEST item in CONVER- 
SIONS. Converts any 10” or over to 21”. Cus- 65 MOQ. 2 3.46 250 MG. « « $1.08 COMPLETE LINE AT SPECIAL PRICES 
tomers tell us they even use it to bring a 21” 2 Catalog mailed on request 
Set up-to-date for greater power, brilliancy 75 | de eee 49 300 ae ee 1.19 . 
and clarity. 100 aa .62 350 MA... 1.26 
Convert ANY MAKE TV RECEIVER including +430 180 ma.... .74 450 3... 1.42 
to operate the 21” or ANY 70° PICTURE TUBE “STANDARD ( CASCODE TUNER 
COMPLETE SET OF ESSENTIAL PARTS includes * “Brooks CASCODE $45.97 
matched set of Todd 70° COSINE DEFLECTION Tye ti 
YOKE and TODD HV FLYBACK TRANSFORMER OM SPEAKERS a 

List Price $33 50 PALIN #° 
Your $ Brand New Factory Guaranteed Stock ‘PULSE KEYED AGC AIT 
price.. ne CONVERSION MANUAL with 1 oz, mag. on 3” to 6", heavier mag. on 8” & 12” - < 

St p-by Ye Inst te ams yw — Vv ‘RECEIVER 


oy ccccce® CO seer 


| Simitar Kit fr 24”, 277 27” wan 9 von oer $1.5 8) eee” 3 ae 2.64 


S wecese Vane TZ cece se SOF 











; COMPLETE SET OF PARTS 9. 99 































P Tub 
pe ee : FLYBACK TRANSFORMER 
| complete — TUBULAR CONDENSERS—#5°C u 
12s" 0 28 < B by | neh Qt ke . - ¥ . 86 
ro es ’ 005—400v .... 4c 047—600v .... 9e $4- 
$ 97 .01 —400v .... 5e¢ .1 —600v . 2c 
g 4: ia a a Ute ae a ila 
BZ, 4 4 4000 “* a adits |. ite COSINE DEFLECTIO :) 
oo, .25 —400v “12 .035—1000v léc . , k ‘ 
a .005—600v .... 7c 05 —1000v . 18c t y 
01 —600v .... 8c 1 —1000v ...22¢ ey $4.92 
02 —600v 8c 5 —400v 28 








fone TV BASIC PARKS KIT~ | sian . or 


PUNCHED & DRILLED CHASSIS PAN 18KV FLYBACK TRANSF.— 



































RACKET & SHIELD KIT (/2 
VIDEO & I.F. KIT . fur Ont CARBON RESISTORS 
POWER TRANSFORMER 20/7! 97 Re conver 
VERTICAL OUTPUT TRANSFORMER i ye ae rom 2 at ed wit $6.24 
VERTICAL BLOCKING wsronwen § ; ot, + = 5- 
FLYBACK TRANSFORMER 2 #21175 LIFE-SIZE 2 WATT, rm +s de 2 +++ +3 
FOCUS COIL, 2 Including 1 WATT, 5% i 160%...-86 BW%....4 
\ COSINE DEFLECTION YOKE 72 instructions } 2 WATT, 5%....9¢ 10%....7¢ 20%....S¢ COSINE DEFLECTION YOKE 
e NEW 60 ~" 
Y ae 
#630 Parts in COMPLETE SETS ELECTROLYTIC CONDENSERS—ts:¢ | 09 “S555 SK 98 | 
TV WIRE & SOLDER KIT, for o 40/10/80 mfd—450/450/150v ............$1.37 5. } 
: 40/40/10 mfd—450/450/450v .......... 1.49 
630-KIT, washers, ¢ * ee 80/50 mfd—450/50v .. eed zens eee 
VIDEO AND IF. KIT, 19 items 4.99 40/10/10 mfd—450/450/350v ............ 1.37 
VARIABLE CONTROL KIT. 9 cont: 3.97 20/80 mfd—450/350v ... SS cali or MICA & CERAMIC CONDENSERS 
at 250/1000 mfd—10/6v .................. .98 Values up to 85¢ eact 
CARBON RESISTOR KIT, r t 4.98 20 mfd—150v 27 8 mid 450 2c 5. 10. 51, 56, 82, 100, 120, 150 ) Be 
ar se —@30v ... 270, 330, 390, 470, $10 680. 1000. | 
ELECTROLYTIC CONDENSER KIT, 6 4.96 20/30 mfd—150v. 38c¢ : 20 mfd—450v . .42c¢ 1500, 3900, 6800 MM Your choice 
TUBULAR CONDENSER KIT, 3.63 50/30 mfd—150v.39c 30 mfd—450v . .49c 
m.. LEPHC 
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FM TUNING 
IT have fhat wse 
lamps ; 


tube 


seen FM tuners 


stead of a meter or electre 
ndicator. P 
remit of this ft that 


jFM funer. Neu Y 


ray as a tun ng 


shou a t f pe 
add to m J. Bw 
New. 

The circuit in Fig. 1 is used 
Sonocraft FM tuner The 


bridge type with a 


in the 
6J6 i a 
NE51 


vtvm neon 


lamp connected between the The 
input grid of the 6J6 is direct-coupled 
to the dc of the FM discrim- 
inator. The voltage applied to the 6J6 
grid is zero when the set is tuned exact- 
ly to the incoming carrier and is either 
negative positive the 
detuned. 

The voltage applied to the 6J6 grid 
unbalances the plate currents and one 
plate swings negative while the other 
with to the bal- 
no-signal condition. The more 
negative plate of the neon lamp glows 
when a de voltage is applied to it. Thus, 
plate when the 
tuned above the carrier frequency and 
the other when it is below 
Neither plate when 
tuned exactly to the carrie? 

The circuit in 


plates. 


output 


or when set is 


goes positive respect 


anced 


one glows receiver is 
the carrier. 
the 
frequ: ncy. 
Fig. 2 is used in a 
British FM set and was described in 
Wireless World. This circuit is similar 
to that in Fig. 1 but it has a lamp in 
series with each plate. Tuning is 
justed for equal brilliance in the lamps. 

If the discriminator output 
s positive, Vl-a’s plate current in- 
and its lamp glows brighter. 
At the same time, the increased drop 
the common resistor 
nereases the bias on V1-b and its plate 
current drops and dims the lamp in its 
plate circuit. Vil-a’s lamp is dim and 


glows set is 


ad- 
voltage 
creases 


wross cathode 





INDICATOR 


Vi-b’s lamp is bright 
criminator output is 
The neon lamps 
inch apart and 
by a light-colored 
(white or yellow cambric 
do). The lamps 
ends through a frosted plastic 

creen, 


when tl 
negative. 
mounted 
are covered 
les 


are viewed 


DC_FROM DISCR R 
ee i i sae | 
OUTPUT 


Circuit performance is determined 
by the type of tube, the plate supply 
and bias voltages. 
should be 
through the 
about 0.7 ma 
balanced. 

The audio signal is filtered out by 
R and C. Their time constant should 
equal one cycle of the lowest audio sig- 
nal received. Using 1 megohm and 0.1- 
“uf, as in Fig. 1, will prevent signals as 
low 10 cycles from actuating the 
indicators. Both indicators glow when 
the not tuned to a carrier; 
of the lamps will be momentarily extin- 
guished as a carrier is being tuned in. 
This circuit can be added to a set with 
a balanced ratio detector but the indica- 
tion will not be as sharp. 


The biasing resistor 
the current 
limited to 
circuit is un- 


adjusted 
neon 
when 


sO 
lamps is 
the 


as 


set is one 


HIGH-VOLTAGE SUPPLY 


Please recommend a circuit to supply 
approximately 1,000 volts d.c. to the 
cathode-ray tube in an oscilloscope. I 
have considered using an r.f type supply 
to reduce weight and size. If this is 
recommended, please give winding data 


FEBRUARY, 1956 


for the transformer.—tT. a 
Vaudreuil, P. Q., Canada 
Transformers for r.f. power supplies 
are very difficult to construct at home 
without special coil-winding equipment. 
If you want to use this type of circuit, 


Terrace 


oe 


|] 

a Volt -Ohmmeter 
you can carry in 
your shirt pocket! 


ra 


. ‘ 
1200 a ae 
- 
~ 


x10 


Onms 


*100 


; 
° 


UIYprori” 
MIDGETESTER 


MODEL 355 
SELF 


SHIELDED! $9995 


The world's first 
including 


practical shirt 
volf-ohm probe leads 


pocket 
meter. Rugged and 

accurate. Not affected by any 
outside magnetic influences. 
10,000 Ohms per volt AC and 
DC! Fourteen ranges: 5 for AC 
voltages, 5 for DC voltages, 


and 4 for DC res 


stances 


See Your Parts Distributor 
° 


| ELECTRIC’COMPANY 
OF ELECTRONIC TEST EQUIPMENT 
5200 Ww. Kinzie St., Chicago 44, Ill. 
EStebrook 9-1121 


IN CANADA: Bach-Simpson, Ltd., London, Ontario 
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EF 


4 





MANY SURPRISES 
HIGHEST FI 


LOWEST PRICES 


BS 50 


Blue Ribbon Studio-Type 
Velocity Mike 


A professional velocity 
microphone that outper- 
forms mikes costing five 
times its price. Sound en- 
gineers particularly like its 
exceptional great sensitiv- 
ty, clean, smooth tone, 
ow (1.3 mg) mass and novel 
three-way ‘‘CLOSE TALK— 
MUSIC — OFF”’ switch. Im- 
pedance is 50 ohms. Fre- 
quency range: 30-15,000 
cps 242 db. Sensitivity 


~ 
» 
. 
~ 
. 
- 
- 
‘> 
= 
» 
» 
~ 
~ 








t 59 db; “‘M” 
ze: 734” x 1%,” 
and weighs only 15 ounce 
Supplied with 20 feet of 
shielded balanced cable 
and connection to micro- 
phone 


Audiophile Net $48.95 
B&O Desk Stand 
Audiophile Net 3.00 


AND FOR MORE RUGGED 
USE—THE TRIPLE BLAST 
SCREENED: 


Resio “Celeste” — 
50 ohms/ Hi-Z. Proper 
impedance selected by 
plugging in proper 
cable. With two cables 
and muting switch 
Audiophile Net: $48.95 





Resio “Symphony” — 
250/600 ohms. Proper 
impedance selected by 
plugging in proper 
cable. With two cables 
(no muting switch) 
Audiophile Net: $48.95 


ONY 





FREE! 1956 Betone coto- 


log. The above are only samples of 
= the many terrific values in the new 
S 1956 Fen-Tone Hi-Fi catalog includ- 
Ss ing mikes, tape decks, cartridges, 
record changers, silent listening 
devices, etc. 


FENTON COMPANY 


15 Moore Street, New York 4, N.Y. 


MAA 
4 Vy 
S P 





wWHOe, 





Sold through better 
Audio Distributors. 








See yours today! 


West of Rockies, 
prices slightly higher. 





See us at the Los Angeles Hi-Fi 
Music Show, Room 45 
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QUESTION BOX 
we recommend that you 
transformer and use th 


6AX5-GT. 6X5-GT 02 6X4 





2 ea oe 
eS — 
ue, ft 
¢ i = | ~~ 
< HI = -> 
‘io 
ic 
— a = ys 
iG = 
Ww ~ 
ommended by the manufacture 

We suggest using a 60-cycle su] y 
designed around a small replacement 
type powel transforme}! If you ¢ 
find one delivering 360 to 400° ve 
center-tapped, you can e it in tl 
circuit to deliver approximately 1,0 
volts d.c. By using the 480-volt cente 
tapped transforme pecified in_ the 
diagram, you can obtain output 
to 1.300 volts. 

If the output is excessive unde} lo 
you can reduce it by maller 
capacitors or by inserting a litabl 
resistor in series with one le of the 
high-voltage winding. Ground is the 
positive side of the ip} 

Caution: Be especially careful to av 
a shock from this supply. Short-circuit 
the capacitors through a resistor of 
about 1 megohm before working on the 
scope 


Please print the 


PHOTOFLASH SLAVE UNIT 


/ 


flash slave unit f d by the flasi f 


gl t from the mai g thre 
I want to include a ' tment 
compensate for an bie 


St. Louis, Mo. 


This photoflas} Slave init can be 
constructed very compactly in a small 
metal utility DOxX oO! n il abinet 
Batteries may be the type er n 


hearing-aids and miniature’ portable 


receivers. 


The sensitivity contr hould be 
initially set for minimum resistance 
and S2 should be turned to TEST. When 
S1 is closed, the relay operates and 


lights the pilot lamp 


heats up. Slowly advance the sensitivity 


where the 


control just to the point 


relay opens and the pilot 
out. Now, throw S2 to FLASH, plug in 


lamp goes 


a) 
= a M 





216 8 
925,930 f ‘ 
OR EQuIV j (=) 4 } IR MORE . = 
a 
ae 
18 Sous 15]? 
Ors 
| 0 





7 
| Ft pe 
} 04 25 Sww og 
| Tae 
| P 
GTO] <7 
| —- SENSITIVITY | 67.5V + 
Lap pie 2 





(Continued) 
purchase a 
elreult rec- 


when the tube 





SURPLUS 
RADIO 
Conversion 
MANUALS 


in two volumes 


Volume 1 Practical conversions See it at 
your dealer or send stamp for list of contents 














Volume 2, Companion to Volume | 


$2.50 ea.* 


RADIO HANDBOOK, GIANT 14TH EDITION 
A one-volume library of radio information with 
extensive, simplified theory Detailed how-to 
build-it data on dozens of items of practical 
radio equipment $7.50° 


WORLD'S RADIO TUBES BRANS VADE 
MECUM NEW 12TH EDITION Lists ver 
15,000 tubes from every tube making country 
Printed in 16 languages $5.00 


BETTER TV RECEPTION (in fringe and low 
signal areas). SECOND EDITION. The standard 
guide for installation technicians A popular 
text for TV enthusiasts $2.50 


RADIOTELEPHONE LICENSE MANUAL. Typical 
study questions with concise answers for any 
commercial U.S.A. radiotelephone operator 
license $3.75 


ANTENNA MANUAL. A practical comprehen 
sive book on antennas, for everyone interested 
in transmission and reception Over 300 
pages $3.50°* 


*Plus any tox Send three cent 





- a 
C’ Z\ Buy FROM YouR DISTRIBUTOR 


« Add | n t t 
EDITORS and ENGINEERS, Ltd 
Summerland 3 , California 


ELECTRIC BRAIN KIT 
Can you think faster than this Machine? 





Control Panel of GENIAC set up t » a prob i 
check valve researct 
B 
END for r GENIAC 
f ponent 
t keep GENIAC after 
f ref ipl hipping 
_—————-MAIL THIS COUPON — — — — — - 


SCIENCE KITS, Dept. RE-24, Oliver Garfield Co. 
126 Lexington Ave., N.Y. 16, N.Y. 


Plea i me 
t TAC t tric Bra 
$19.95 (Fast of M 
$20.95 } where 
$21.95 (Outside the t 
Returnable in seven days for f ‘ I 
enclose $ . . in full 5 . i 


address are attached. 
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QUESTION BOX (Continued) 





the extension cord for the remote flash 
bulb and shoot. 


The phototube should be mounted Coy NE 
on top of the slave unit or behind an 


opening in one side of the case. The J : , ~ a : trains you for 
slave should always be positioned so | — ‘ a ° . 
big pay jobs 
> 






the light from the camera gun strikes 
the cathode of the phototube. 

Adjust the relay contacts and arma- 
ture tension for optimum sensitivity. 
The value of the resistor in the B-plus 
line to the phototube will vary with 
the ambient light. If the unit is to be 
used mostly in daylight or brightly 
lighted rooms, it may have to be re- 
duced to 10 megohms or less to provide 
a wide range of sensitivity. If the unit 
is to be used for photographing acci- 
dents and the like on dark roads, it may 
be as high as 100 megohms. 


GANGED POTENTIOMETERS 


l am building the scope described in 






in sho +s OF in 
spare time at HOME 


the November, 1952, issue and cannot re) 
comple te it until I can find the dual 
pote ntiometers needed for the hor 207 tal o 

gain and sweep frequency controls. TI | 

A fascinating field! f 

ence in a busine f i 
ohm resistances in each sectio? and —1227 new « es, 1845 
Trained men are ; ware their weight in gold! 





need one ganged control with 5,000- 

















anothes with 1- and 10-megohn (C- 
tions. Please specify make and type COYNE HAS TRAINED MORE z—personal su- 
number of suitable controls SUCCESSFUL MEN vy TELE- 
’ Thousands of successful men t ed at COYNI sist V1 
For anothe project, IT need a pai —the largest st, best-equipped s f it 
of low-impedance headphones that / kind (establishe 1 "18 9). A Coyne-trained 1 tor elow 
d a : ; is a top-trained man. ( met $s require no I 
provide a good match ft fhe econdary advanced educati or previous exper e. I 
f a standard aud f tf transforme) TRAINING TAILORED TO 
a radio or TV set. Please list a ce MEET YOUR NEEDS MAIL COUPON FOR 
of lus ( ( eq alents. one assent Shop bay cme \ FREE INFORMATION . 
equ e Great | 
1. K., London, England lick ( I I 1 
a gives 7 ex 
Assembled dual ar anged poten ion. iene el wl tr 
tiomete are not generally available pay most of M I 
in th ali — t but _— : Plan espe for | 
in l@ Value you wan su you can part-time work t p t wit 
i en ve ) own from components while at COYNE, we ll 1 get it I 
: brings FREE BOOK and detail 
made by several resistor manufacturers. p= = - -— = a @ 
on . : ; OR i 
The do-it-vourself multiple assemblies : ; ge B. W E 
fie : Coyne Tested Home Training—T r YNE E 
consist of a standard front section with cannot come to the ¢ ‘ ps here in Chi s 
a shaft and a rear section that fastens we otler moder me “ & hes 
> : signed to meet ( 1e standards. Practica vne- 
onto the front in much the same manner to-earth, easy to f w, step-by-step instruction \ 
as switches that are often ganged to So practical, u can quickly be ea yning money 
volume and tone controls B.W. COOKE, President FOUNDED 1899 I 
and i i Is. 
For the 5,000-ohm dual control, you | ~~ I 
can use IRC PQ11-114 (front) and ELECTRICAL SCHOOL g ene 
" as se ns , ) » | A TECHNICAL TRADE INSTITUTE CHARTERED 
M11-114 Fearon ection oO! P. R. NOT FOR PROFIT § Addres dao 
$ ol! (front) anc > yw 500 S. Paulina Street, Chicago 12, Dept. 26-TR4 
Mallory IF53L (f 1 URS53L | 
(rear) sections. For the sweep fre- | _ ELECTRICITY © RADIO © TELEVISION © REFRIGERATION © ELECTRONICS = I < State ....+0. 
quency con rol, you can use an IR¢ NOW IN S$ Ye ok eee 
type PQ11-137 and M11-1438 front and Tat] M 918 BE. 55 St 
rear sections with resistances: of 1 and COLOR Chicano 15, Titnets 
10 megohms, respectively. Equivalent & MONOCHROME 
types of other makes may be sub- Laboratory & 
stituted TV SERVICE 5-MC SCOPE 
: KIT $79.95 EPT. RE, HERTEL STATION 
Low-impedance phones are available : zx WUE WW: 
: < Factory Wired $129.50 : Z Z BUFFALO, NEW YORK 
in several makes. Permoflux high- — 7 














— ; —s oh geed Page es : wan : iach ios L RA te one 
available at around $30.00; elex has ADIO-ELECTRONI A 
three types of 6-ohm dynamic phones on sale FEBRUARY 23 


in the $7-10 range. C. F. Cannon Com- 








Flangelocking 





Precision 















pany can supply single or double head- | } NEW JENSEN MANUAL Engineered Pape ere 
sets with 11 ohms d.c. resistance on | cae HOW TO BUILD YOUR : ! . : ‘ 

direct order or through distributors at : HI-Fi SPEAKER SYSTEMS tact ae t Beco php ts builder. and 
the same cost as their equivalent 1,000- Save money...have fun building your we a at Z ss tease ane camera 


own Jensen 2-way or 3-way hi-fi speaker St k A by att eleet nd Guobisieel aiatribetare 
system. New 36-page manual tells how to 
make enclosures and assemble 18 different 


systems with 8 new Jensen speaker kits M B 1011 Venice Blvd. 

Send 50c today for Jensen Manual 1060. L Los Angeles 1 5, Calif. 
“JENSEN MFG.CO.Dept.H 6601 S. Laramie, Chicago 38 
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and 2,000-ohm models. Prices start at 
around $1.00 for single and $2.00 for 
double headsets. END 


atal 

















ACTUAL SIZE 









as s%0> 
eoeteeee 


TUR DEL 


New high fidelity 
dynamic miniature 


VERSATILE MopeE 58, a superior lavalier 
microphone, meets TV, broadcasting, re- 
cording, PA requirements for perfor- 
mance, durability, compactness and 
adaptability. High fidelity Model 58 
has the sensitive-but-rugged new Turner 
Dynaflex diaphram, designed to resist 
shock, temperature extremes, moisture. 
Response: 60 - 13,000 c.p.s. Level —57 
db at high impedance. Write today for 
more information 


MODEL 58 List 
(high & low impedance) Price 
MODEL 58A 


(50 or 200 ohms impedance) 


Support clip, neck cord, 
25-ft. cable 


MODEL G-4 
Swivel Desk Stand 


THE 


(°57™ 


List Price $5.75 


COMPANY 


933 17th Street N.E. 
Cedar Rapids, lowa 





IN CANADA: 

Canadign Marconi Co., Toronto, Ont. & Branches. 
EXPORT: 

Ad. Aurlema, Inc., 89 Broad St.. New York 4, N. Y. 
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MAGNETOSTRICTIVE 
GENERATOR 


Patent No. 2,714,186 
William H. Henrich, BE. Norwalk, Conn 
( Assigned to Sorensen & Co., Ine.) 
I nik I 
ify liquid 
4 ere ni 
le dead sj 
r irab be 
in a“ at t 
This transducer ha 
which eliminates d 1 
In Fig. 1, R1 passe , B to ck 
C. When the potentia t 
L 4 b Lid 
t+ = seuueeee! 
- 
am tH 
- | z. S 
| + - 
| 3 
oo + * aa 
i brea d 
rt C dischar th } 
L ind M, an I 
et € reir r at e 
na The fl M i 
the ' 
Wit it a acr he 
be ild lilat i 
ermined by Rl a R2 
The a aries th I 
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r y 

OS eee 

~~ A F sii 

V7 ° 

ban os 

« 

du dea t th I 1 
in dead spots is effected 
tion of the magnetostrictive k n in 
Fig. 2 

rhe core is hollow with a flat f \ pported 
by a flanged sere which mz e inserted into a 
pipe or opening. Inside the aterlet 
geared to move slowly back and 
by a motor through a gear b: } 
the position of the weight affects the 
frequency. The result is varying 


dead 


dium being agitated or emulsified 
MAGNETIC SCALE-OF-TWO 
Patent No. 2,710,928 


Cordon Earle Whitney, Poughkeepsie, N. Y. (As- 


signed to International Business Machines Corp.) 


which eliminate pots or node in the me- 


A relay or other mechanical device 


count rapid pulses—the pulse rate mu 


cannot 
t be slowed 
















ANOTHER 
RADIO CO. 
SPECIAL OFFER! 


NO TV SERVICEMAN CAN 
AFFORD TO BE WITHOUT 
THIS NEW TIME-SAVER 
THE “IMPERIAL” 
CRT 
SUBSTITUTER =~ 





e Determines mmediately 


whether trouble is in picture 
tube or chassis without guess 
work. Takes only 60 seconds to 
hook-up 


e Exclusive insulation-piercing 
clips eliminate need for variety of 
deflection yokes, connectors, etc 


shop=—just 


@ ideal for use in 
connect to receiver 


THOUSANDS 
IN USE WITH 
EXCELLENT RESULTS 








STANDARD 6 PLATE, 130 VOLT 


SELENIUM RECTIFIERS 


Famous Manufactuers 100% Guaranteed 
Lots of Lot Lot 
MA 25, Ea 100, Ea MA 25.E 


65 6$ (49 
62 

















RECTIFIERS MAY BE ASSORTED 
OBTAIN LOT PRICES 


ALMO RADIO CO. 


509 ARCH ST., PHILA. 23, PA. 



















Le AT LAST! 


METAL-TO-GLASS 
CONVERSION KITS 


Vv 3 a 











METAL PICTURE TUBE - GLASS PICTURE TUBE 





NOW install new Aluminized 
Picture Tubes in cld style Metal- 
tube 21"’ RCA sets ... 

C-2 Kit for Late 1953 & 1954 RCA's 
C-1 Kit for RCA's to mid-1953 
QUICK - EASY SFT veatens 









$3.57 
LOW COST. LIST PRICE 
a ae to ee $5.95 


average technician can con- 
vert any RCA 21°’ set in 
less than ONE HOUR 


At Leading Parts 


FREE! 


Power Grip Wrench as introductory 
offer with each kit Write your 
name and address on back of the 
box flap from either a C-1 or C2 





In Stock 


Kits 


Distributors Everywhere 








kit and mail it to the factory. Your 
wrench will be sent free of charge | 
mn — 





COLMAN TOOL & MACHINE CO 
BOX 6001 AMARILLO, TEXAS 

















RADIO-ELECTRONIC 
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a5 ee 
PATENTS (Continued) 
down. Thi an be done by a ale-of-t levies 
Thi ne provide output cycle for every 
input pulses, thus halving the counting rate. For 
example >» such device in series de er only 1 
output pulse for every > input 4} ‘ 6 vy 
deliver 1 for every 64 puls« 
This invention is based on a € n neti 
material naving nearly rectangu } ere 4 
characteristi This type of materia ne that } 
may be driven to deep positive or nevative at- | 
uration with w electrical pe e? 
The pulses are amplified by a tube. J] ‘ 


rent flows into 2 coil imilar ir ize nd shape 

but opp tely vyound (indicated } lots) er : 7 

the re. Although equa rrent t I , wii 

both coils, one has practi no magnetic effect , - 


NOT AN 8" OR 12" BUT A 15" 
: ] /  RIAXIAL— UNIVERSITY'S 
| QE NEW, AMAZING 6303 / 





rt hecause } ri e i 
lj and 1 be Crive r he I i 
oi € ‘ th ma é ‘ 
ha ifficient amplitude, the core ft ysitely Do you dream of owning atriaxial?... NOV 
- ated Are they all too expensive for you? speaker 
he second pulse reverse turatior n, Your dream's come tru¢ at a price you ’ 
this time only the first coil being effective After can afford. University P —e pcg oe 
he second pulse the core is left it rizina triaxial masterpiece at a pr ea gad 
onditior take your breath away! 
The third il over the same core t ts the Here's the story behind ae 6303: 
pulses to additional stage It is affecte ach University’s first Triaxial (the Super 3 
reversal of turation, so it unde ‘ ¢ was an immediate sensation It was 
< for each pair of pu It < the - is) the finest of its kind, thoug 
ired sca f- reduction | the reach of many. Thanks to 


gained in perfecting triaxials, we've 


SELF-POWERED TRANSISTOR signed a new speaker having many of 
nae N 2713.64 Outstanding engineering features of our For the speaker of your dreams — 
atent No. 2.713.644 | original triaxial, but—priced so low that see and hear the 6303 NOW! 


Paul Rappaport, Princeton, N. J 


( Assigned to Radio Corp. of America) 








Transistor require o little peratiz I er 
that even a tiny battery will ipl ther ra 
long time. To save space and cost, tl t tor 
has its own built-in power source t bias the 
« it r ollector 

fhe diagran how a p-n-] inction trans- | 


istor with elements E, B and (¢ rhe emitte p- | if 7 TF: “ e 

ply is BAI, a copper cup enclosing an electr tic | ‘ ° $ Fis 
mix like zine chloride. An insulatir washe ca 

the cup. Copper reacts with germaniu to form j " 


TROLYTE Aw 4 the practical way.-- 


BUILD 4.7%eu 


—T 1 : aie P 

a baa ELECTROLYTE ; 

Cy 3 KIT saor [a , TRANSVIsion 
COLOR 


. ike the first except that the cup is made of ?_con be o ed 
ot te Mien he Rest cement thet the cup ts sande < NEW E 20.wart be ede 
manium, ax required to bias the collector neva: HIGH FIDELITY AMPLIFIER =HF20 
















€ I} Lic ri f } 
i I r he } ) Due to its Ultra-Linear output stage with 
its conservatively-rated Ultra-Linear output rv I 
transformer, the 320 features negligible 
== distortion & increased power-handling frst 1 PROFIT 3 WAYS: 
— P capacity at both extremes of the audio spec- < (i Learn TV 
P trum. Costliest, complete equalization facil- , 
ities—plus low-distortion, wide-range tone St neh at (2\Save up to 50% 
controls & Centralab Compentrol loudness ue P 
control—create a preamplifier and control W (3! Prepore for COLOR TV 


section unsurpassed even in units ticketed 
at much higher prices. 


* Power Response (20W) 0 db 2 
20,000 cf + 1.5 db 10-40.000 eps 


Frequency Response (14, W) + ( db 13- E 
35,000 cps: +1.5 db 7-50,000 cps 
Rated Power Output: 20 w (34 w peak) 
IM Distortion: (60 cps: 6 kc/4:1) at rat- LoS N 
pn ISVIsio 
p THE OLDEST NAM: IN TV KITS 4 


ed power 1 
NEW ROCHELLE, N. Y 


Shows 8 oe TV Kits: 


HF { 
No Previeus Technical 





Mid-Band actiale Distortion at rated cat 
power: 0.3% 
Maximum Harmonic Distortion (between 











20 & 20,000 cps at 1 db under rated pow- === as MAIL THIS COUPON TODAY eam 
er): approx 1%. * TRANSVISION, INC. NEW ROCHELLE, N. Y¥. Dept. re-2 
* Speaker Connection Taps: 4, 8 & 16 ohms ! Jeposit. Send stonderd k : 
* High quality preamp-equalizer & control i I'm enclosing $ eposi?. senc Sst ere = 
section plus complete 20-watt Ultra-Lin- i PACKAGE °1, with Mat Balance C.0.D ' 
ear Williamson-type power amplifier. ’ (0 Send FREE f r new TV Kit Cotolog ’ 
Output transformer in compound-filled 5 neon . 
seamless steel case. ' ome __ —____—_ ' 
“ey, See and HEAR it at your neighborhood dis- , Address — —— ' 
“This one is really a ‘dog’.” tributor. Write for FREE Catalog CA-2 | city - te — 1 
: wy E/C 0 i Withers St., Brooklyn 11, N.Y. © === === ——=<eeeeee ees 
Prices 5% higher on West coast 
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NO FREE GIFTS! 


NO COUPONS! 


EXCEPT THE 


LOWEST TUBE PRICES 


BRAND NEW 


famous make 


PICTURE 
TUBES 


DUMONT and RCA 
licensed 
One Year Guarantee 


In original factory 


sealed carton 


PRescot# 3-0330 


TUBE MART 


The Lokpet Bldg. 





RE 


AYS 8IG 
TRATED 


SEND FOR 
CATALOG NOW 


nee BIG 


wn business quickly 


STUDY AT HOME or 


Ar i for W VM ! , i k 
WEAVER SCHOOL OF REAL EST 
2022t Grand Kar 


SAV 













on EVERY 
TELEVISION 
SERVICE CALL 







1 Carry onl 
@ Extends Power fror 
of TV Set—no more mc 
of furniture 
wall plug 
© Turn se 
No more windin 
winding cords 











i 
1 
! 
i 
1 
i 
i 
{ @ Two handy power outlets 
for soldering iror 
i equipment 

i° Fits many speakers, focus 

coils, etc 
a Write for illustrated Literature 





COMPANY 
ILL., (Chicago Indus 
Emerald Television C 


ADDISON, 


In Canada 












Rates—t5c per word (includ 
initials) Minimum ad 10 w 

pany all ads except those placed by 
cies. Discount, 10% for 12 nse 
leading or, Objection able ads 

April issue must reach us before F 


RADIO-ELECTRONICS 


25 W. Broadway, New York 7, 


OPPORTUNITY ADLETS 








N. Y 





NO REPLACEMENT DUD REQUIRED! 


Type 
10BP4A 
12LP4A 
16AP4A 
16WP4A 


List Price 


19.25 
24.25 
44.75 
41.50 
32.00 
39.75 
39.00 
16.00 
16.00 
39.00 


T. M. Price 


11 
14 
19. 
18. 
19 
23 
24 
24 


24 


95 
99 
99 
00 
00 
00 
00 


00 
24. 


00 
00 
00 


1LLUS- 


RLSTATE [eo 


















SERVICE INSTRUMENTS 


39.75 24. 


120.00 42.00 


F.O.B. Passaic, N.J. . . . Subject to prior sale. 
Write for complete tube listing. Including 
@ Special Purpose cnd Transmitter tubes. 





DISCOUNT 
HOUSE 


Passaic, 














COLORDAPTOR 3471 Ramona, Palo Alto, Calif, 


E-Z WAY TOWERS 
ONE-SHOT ERECTION 
IS SAFE AND EASY 


E-Z Way portabl 


to eres 





ves Ve 
ATE 
as City 








With the 


gin pole 


new 
it’s eas 
tower in one piece that will with- 
stand a wind load of 40 pound 
on the grout 


and 


work is done 


time, money end 


climbing. 


I Width 10” 4 

' Weight per ft 4.5 lb 9 it 21 tt 

1 Max. height 120 ft 230 ft 100 ft 
Max. guy space 35 ft 50 ft ft 

| Leas ' pipe i pit pipe 
Horizontals 42” rod " f f 
Diagonals 5/16" rod ] ipe 


Write for free Communications 
Tower Catalog No. CE. 


E-Z WAY TOWERS Inc. 


P.O. Box 5491 * Tampa, Fla. 
Phone * 4-3916 














trial Suburb) 


orp., Montreal 
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HOLELESS FEEDTHROUGH 


There is no to bore a I 
through the 


the 


need 
side of the hous« 
frame to bring 


the ne 


window 


antenna lead-in into 
photo 
mall metal plates onto 
with the gla 


connect 


hown in the and drawing, simply 


the 


between 


cement tw« 
window pane 


them and then the 


LEAD-IN FROM ANT 


SOLDER LEAD 
TO PLATE 





- 


COPPER PLATES 





TOPLATE 





R i 
LEAD J 


the outside 
the radio to the inside 
Thus the metal plates form 
with a glass dielectric 
radio-frequency energy 
the radio with 
little lo experimenters use a 
small the antenna lead 
anyway when experimenting with short- 
wave For perfect safety, 
it is a lightning 
arrestor section 
and ground. 

The best size for the two metal plates 
can be determined by Use 
copper, aluminum, s steel 


the 
the 
one. 
plate 
and it passes 


from the 


antenna to plate and 


lead from 
a two 
capacitor 


antenna to 
Many 
capacitor in 
receivers, ete. 
a good idea to connect 
the 


between outside 


experiment. 


brass, stainl 


\t 
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Hi Fi weoud U p wduation 


THE NEW PRESTO 
Si zrouetle 
T-18 
MADE BY THE WORLD'S LARGEST MAKER 
OF PRECISION RECORDING EQUIPMENT 
—— s record perf i 
>” Sim ple or 
control lever 
78 rpm 
@ Quiet insured 
table beari 
@ Qualit 
wit 1 oo slip 
@ Beautiful d 
and icon ied chron 
@ Easy to inst 
out needed. Ez 


wited @ PRECISION twmitably 








Ge 
Presto Pirovette T-18H Turntable 
T-18 


a magnin- 


$108 


The history-making 
hysteresis motor 
cent hi-fi instrument 


with 





Send this coupon for more information 


RESID 


RECORDING 
CORPORATION 


mus, New Je 


Export Division: 25 Wa ee 
Canadian Division: instantaneous Recordin 


DEALER 
‘SALES I KIT 


MAKE BIG 
HI-Fl PROFITS 


Sell the finest HI-FI Units for custom build- 
ing or in BEAUTIFUL CABINETS... Sell BE- 
LOW REGULAR WHOLESALE PRICES with full 
dea'er mark-up and with price protection. 


TRANSVISION Hi-Fi Equipment is 
SOLD THRU SELECTED DISTRIBUTORS 


TRANSVISION, INC., NEW ROCHELLE, WN. Y. 
In Canada: 1338 Queen St. W., Toronto 3, Ont. 


TRANSVISION, INC., New Rochelle, Ny. *E* 


Rush FREE Dealer SALES KIT on HI-FI and name 
of nearest distributor, 


a 


Address. 
City. 


| 2 VOLUMES 


iTV 1nIe 


SERVICE LIBRARY 


pw HERE IS LATE INFORMATION INA 
HANDY FORM FOR TELEVISION AND RADIO 
REPAIRMEN, SERVICEMEN AND STUDENTS 
AUDELS T.V RADIO 

SERVICE LIBRARY-— 




















& 


& 


ASK TO SEE IT! 
IT WILL PAY TO KNOW— 
I T é Cone 


( 


COMPLETE Re 4 
Get this Information 
for Yourself. 


7 DAY TEST—PAY ONLY $1 A Month 


pe seeeeeees MAIL ORDE Rean2222=-20= 


AUDEL Publishers, 49 W. 23 St., N.Y.10, N.Y. 
Mail AUDELS sé 
on 7 days * Se te at 

$1 monthly until $6 is paid. Otherwise | will return t 


Name 
Address 
Occupation 


Employed by 











SAVE $so! 


ON HOTTEST CHANGER 





“fLIP-UNDER” 


SOMOTONE Rice 


WITH POPULAR SRAmic CART 


WIDE-RANGE 
$46.50 
LIST 

VALUE! 











“DELUXE 
MODEL 950 


a 











USEO IN MANY stiow 
HI-FI PHONOS WHOLESALE 
You won't want to miss this whopping big value 

a B-A exclusive, made possible by a huge 
pecial purchase Every one is brand spanking 
new, current production as used in many nation- 
ally famous make High Fidelity Phonographs and 
Phonograph combinati *erfect for replace- 
ment of old worn out changers, for custom built- 
ins, for buildir r own record players, or for 
ise with existing radi ; ets Or amplifiers. 
{ “omplete ly automat t on all records— 
, 45, 78 RPM, 7 y" 2”. Intermix 10” 
and 12” records of the eed. Easy to opere 
ate with only one easily a ible control knob. 
Sonotone “‘flip-under™ ceramic cartridge with dual 
sapphire needle features wide ran reproduce 
tion, is unaffected | temperature or hum 
Mounting space required, 1 "WwW, 11%" D, 7 
»verall height with 4 above motor plate. Com- 
plete with cord and plug for 105-120 V. 60 « AC 
hielded phono lead and pin plug, and mounting 


emplate. UL approved. W 11 Ibs 
No. 31C225. Deluxe Model 950 


Special While They Last $21.97 


ACCESSORIES 


Special 45 RPM Spindle for the large hole records. 
Fits over the standard spindle 

No. 31C226. Each $1.88 
Precut Mounting Board. No. 31B29. Ea. $1.46 
Precut Mounting Base. Mahogany. 

No. 31A112. Each $3.87 


ea Bl 


1 Dept. S$, 1012-14 McGee St., Kansas City, Mo. ' 
§ Send me No. 31C225.$ Enclosed 4 
! Send me No. 31C226.$ Enclosed 5 
i Send m« No. 31B29. $ Enclosed 4 
; Send me No. 31A112.$ Enclosed 4 

i 
; Name 1 

i 
; Addres r 

+ 
; City State i 
SSenenieneneneneneeene;mesinemenmnmemnnawds 


include postage for parcel post shipments 


FUND 





NOW IN STOCK at ELMAR ELECTRONICS 


140-11 Street Oakland 7, Calif 


COLOR & BLACK & WHITE 
5” — 5 MC SCOPE 


KIT $79.95 Wired $129.50 
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TRY THIS ONE (Continued) 


or any other nonrusting metal. I used 
two aluminum plates 3 inches square. 
Each plate has a % x %-inch lip with 
a Fahnestock clip riveted to each If 
you use copper (see diagram) or rass 
plates, you can solder the lead ires 
directly to them and omit the ind 


clips. I used Duco cement to bond the 
plates to the window pane, but any 
all-purpose household cement o1 isket 
cement will do as well. 

To reduce the capacitance the 
pair of plates, simply offset one of the 


as shown in the drawing.— 


plates, 


Arth ir Trauffer 

(This old trick deserve to | used 
more often. If the lead-in is securely 
mounted above the window to prevent 
mechanical strain on the meta late 
it works well.—Editor) 

UNIVERSAL TEST LEAD 

One of the most annoying problems 
in radio work is to find immediately 
the proper test lead or probe for the 
instrument in question and the job at 
hand. With only a few instruments, the 
number of various direct, resistive, 
capacitive and rectifying leads, probes 
and clips, with invariably mismated 
panel connectors, forms a bewildering 
and expensive collection. 

The answer is simple and involves 
two steps. The first is to standardize 
on a single type panel connector and 
modify your instruments accordingly. 
A single-conductor shielded cable seems 
best suited for most test applicat 

= 


| 





RG-58A/U coaxial cable, with stranded 
center conductor, meets this require- 
ment admirably. Panel connectors and 
lead terminations can best be made 
using a standard phone jack and plug 
or standard microphone connector such 
as Amphenol 75-PC1M and the mating 


plug 75-MCIF. 


Now for the second step. Fabricate 
as many basic test leads of desired 
length as are required by terminating 


one end with a plug to fit the stand- 
ardized instrument panel connectors. 
Terminate the other end with a JK-26 
jack. This is the popular phone cord 
extension jack still readily available 
as surplus. A length of test lead 
terminated in a test clip should be 


soldered to the cable braid and brought 


out the shell of the JK-26 as shown in 
the photograph. 
The interchangeable probes then can 





STANLEY ELECTRONICS 


BRAND NEW TUBES 


No mechanical or electrical rejects 
; Tubes are not washed and/or rebranded 
@ Same day service. 
@ 900,000 Radio & TV Tubes. 
@ Full one year guarantee 





TYPE PRICH TY 

= | 
O74 45 6BOGGCT. .80 Ad 1 
ILH4 66 | 6e4 ne ‘ , 
2X2A so) ~ : 
573 15 6CD6G 1.1 «4 «> 
6AK5 B80 | 6Q7 15 125Q7GT..40 
OBIE 20 6SQOTET 14 19TB 
Write for complete tube a t 
special purpose and trar 

Famous Make 


@ Dumont and RCA licensed 
CATHODE RAY TUBES 
@ All brand new 
@ One year guarantee 


| § Discounts for the Quantity Purchaser 





Type List Price Price Ty List Price P 
Le ine 

F ~ F E : ELECTRIC TESTER 
COUPONS 


Req. $4.95 5 pe 
1 SYLVANIA REPAIR KIT 





WELLER DUAL LITE- 
SOLDER GUN KIT 











~ 7 
TV ANTENNA KIT Ac HONO 
y AMPLIFIER 3 
A if TUBE 
x 1 1 
/ 
t ] 
' T I $ 4 
> 4 $2.39 
$13.50 33.48 





} 
Special purpose and transmitting tubes 




















] 
V t rv Tut ‘ : | 
‘ und CON. Twin Line 300 | 
rINUITY ert Ohm Wire For 
c! 1h tube VHF 
te 1 de $1.8 
f re 
$3.85 $12 
| 
TERMS 25% deposit requir 
nce COD Save COD charg ‘ 
plus postage with order. All u y 
ed with order 


NO MINIMUM ORDER TO PRIOR SALE 


Mey. ELECTRONICS cone 


SUBJECT 

















Ss 935 maniatenue - PASSAIC NJ 
| DEPT. RESO GRegory 1-2498 
ARNO 
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KLIPSCH 


corner horn 
speaker system 


me 





Kliry 0 


Wr 


KLIPSCH & ASSOCIATES 
HOPE, ARKANSAS 





welcome ’ 
your FEB. 26 
HEART 


heart 
fund SUNDAY 


volunteer 


stop 
knockin’ 


yourself 
out! 


let the 


MASTER 
make life 
easier 
for you... 
see pg. 102 


EASY TO LEARN CODE 


asy to learn or increase speed 
an Instructograph Code Teach 
Affords the uickest and most 
actical met 1 yet developed. For 

ner or advanced = students 

s from beginner's al 
typica m ig on all 
Speed rar 40 WPM. (Bees 
Alwa ready —n¢ y 


ENDORSED BY 


1 
I 


It 
with 
é 
beginners 
Available 
‘QRM “aM 
SS fs 

THOUSANDS! 
, ray Code Tescher <™ 
take the place f ar r 

t and enat 

Th have 


System, | 
plans. | 


ssist ands of successft 
‘‘acquired the code with the Instru 
Write today for convenient rental anc 


INSTRUCTOGRAPH COMPANY 


4701 Sheridan Rd., Dept. RC, Chicago 40, Il. 


ther 


ctograpt 
1 purchase 


FEBRUARY, 1956 


TRY THIS ONE 
PL-54 


be made of surplus 
and aw 


move the plug shell 
plug body flush with the cente) 
lator. Using the PL-54 he 
terminations and_ single oO} 
probes can be fabricated. 
If more space is required f 
ing probe components, the PI 
a JK-26 | 
The phot 
probes that 


may be replaced by 
modifications. 
variou 

made also show 
attaching the standard 

plug to the plug body 
component lead tl 


on the 


no 
shows the 
and the 
lead tip 
slip the 
and slide plug 
tne t locking collar 
the tip in place and 
ontact. 

case surplu 
ailable oO! if 
the Mallory 
matching 


red, 

ind 

used. 

ther import 

onstruction 1} 
finished prod 

pulling ot 
ponents. Outsiae 


probe 


VOLUME-CONTROL SWITCHES 


Cohi 


DIODE-TRIODE TUBES 

Do not discard a defective duo-d 
triode tube while the 
till O.K. Instead, 
indicate its 
O.K.) 
of the many amplifiers o1 
receivers that use only the 
tion. J. Sare da 


triode 

mark the 

ion (adiodae \\ 

it for use in o 
FM and 


triode 


conadit 


triode and save 








j 





Pilot 


brings to 


HIGH 
FIDELITY 


the 


‘All-On-One’ 


FM-AM TUNER 


PHONO PREAMP 


TONE CONTROLS 


35-WATT AMPLIFIER 


All components on 


One chassis 
for easy 


Hi-Fi Installation 


HF-56 $2Q@950 


CABINET OPTIONAL 
$18.95 
19.95 


prices slightly higt f Rockies 


At PILOT dealers, or send for complete details: 


PILOT RADIO CORP. Dept. 
37-06 36th St., L.1.C. 1, New York 
Please send complete description of the 
new HF-56. | am « terested in the 
following literature. 

C) Pilot AM-FM Tuners 

[] Pilot Amplifiers 

[] Pilot Component-Console Systems 


Name 


Address 




















FIELD 
TECHNICIANS 


Bs Broaden the seope 
of your career with Bendix Radio! 


































Get @ Professional status Merchandising and Promotion 
~ @ The prestige of representing International Rectifier Corp 
these BIG on ree In its field. gundo, Calif., aw V5 
A @ Top salaries Harry J. Kayne: 
A JAK A / ‘ ‘ 
ADVANTAGES! @ Liberal field allowances Aviation as first-p1 





company’s recent pseielr 






> I ) 
Vek! ~ 
6adlo C 






] + ie vw? 
of electronics expe 








responsil 
and surve 
lance radar equipment made 


sndix Radio 







g search 










test for developing new 
selenium diodes P} 


DIVISION OF BENDIX AVIATION CORP -_/ i Is de Forest, chief judg 
Towson 4, pyicnany : \ presenting keys t 





sie ; } ail Judges J. T. Cataldo, « 
Phone Valley 3.2200 & F. W. Parrish, Inte 
look on 


S b RV { C 7 ¥ e * ! Thompson Products 


vision, Cleveland, O} 


a ; | shipping and dis} 
> a ; . Si] insite antenna 


KX tro } Littelfuse Inc., Des P es, 
f Uf < «> Py at last / ports that Premier TV Radi 








4 { / | @ professional instrument 
wer ae, F designed for testing a T.V. 
i he if 7 ABOVE and BELOW 
| < 4 \ chassis! ; 
( 





SM L (/ THE VIDEO 














V ‘ 
oO PROBE METER! 
(ms) 
\ 7 Ss Saves TWO HOURS PER 
\ ‘a Dy J DAY when used in shop for 
i> Wr under chassis work. 
Cs - 
With } ent 
4 y signa availat I 1 tect 
” >, an ! t LF and 
t r tube 
é = ] ibe 
ae ; )) € be tip 
/ Dealers 
~ TA} Le . 
te yr” Net Price 
~ \ 
) 
| $31.50 
ately tr ‘ ! « 
follow r.v f e) RF 
IF Det., Vide i 
Bs Li — > 
ee a 
He does have a nose for good EXCELLENT FOR TRACING AND COMPARING Chicago, one of the first jobbers to 
records, but you must try a ADDITIONAL FEATURES utilize its combination display and 
. - os Voltmeter, 0-SOOV. D.C., 20,000 Ohms/voit. stocking rack has doubled its fuss 
JENSEN NEEDLE. re ae Eire g rack hi | its fu 
full re « price funded d ‘: . ‘ } . at 
ee REPS. INQUIRIES WILL RECEIVE Finney Co., Cleveland ibe ip 
IMMEDIATE AT TENT from 257 jobbers out of the 423 
Research inventions & Manufacturing Co. received the personalized poucl 
617 F » N. W., Washington 1, ‘ é ete aaaee 
moting its new Geomat rV ar 
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BUSINESS (Continued) 


Radiart Corp., Cleveland, Ohio, de- 


signed a new two-color metal display ud ree  e- fe) \  @ |] ee 


& BLACK & WHITE 
LAB & TV SERVICE 
5” SCOPE 












S MC BANDWIDTH 
& DC AMPLIFIERS 


e Flat from DC to 4.5 me to repro 
duce 3.58 me syne burst and oscil 
lator signals in color TV sets. 





e 4-step freq-compensated attenua 
rack for its expanded line of Vipower tor in both AC and DC positions. 


vibrator-powered converter 


Klipsch & Associates, Hope, Ark., has 


¢ Built-in calibrator permits peak- 


#460 to-peak voltage measurement. 

















been promoting its Alipschorn corne) * Automatically synes anything visi 
horn loudspeaker system through dem- , ble on the picaiiiiage 
onstrations in Midwestern cities by ¢V amplifier direct-coupled and ¢ Pre-set TV_V & H sweep positions 
Paul W. Klipsch, in which he inv ‘tod push-pull thruout; gradual roll- (30 cps & 7875 cps) 
the audience to distinguish between off beyond 4.5 mc; useful at 10 e Edge-lit lucite engraved graph 
live and recorded music. In most cases — screen with dimmer control; filter; 
7 erty : fraction of ew widience vould ¢ High V sensitivity: 25 mv/in. standard bezel fits standard photo- 
ds, faa ¢ Choice of direct coupling (DC) graphic equipment. 
é : ‘ or capacitive coupling (AC). e 5UP1 CRT 
JFD Manufacturing Co., Brooklyn, 
‘ signe r e yroduct po R : . = 
Bs i congnen tHe Ben p! = © Write for FREE New 1956 Catalog CS-2 
; and Name of Distributor 
84 Withers Street ¢ Brooklyn 11, N. Y. ©56 Prices 5% Higher on West Coost 





NOW IN STOCK AT YOUR NEIGHBORHOOD DISTRIBUTOR . . . ORDER NOW! 


Oe Sew Bee Se ine ae 
<<. 





TO INTRODUCE YOU TO THE MIRACLE OF 
10vi TRUE HIGH FIDELITY RECORDINGS AT TY; Cobra sJectors 


Major Works Ee 


*° all-weather construction 


COMPLETE TO S 


BACH 


Toccote and bugve in D Miner 


Fonrore Imprompn. Opus 66 


BEETHOVEN 












THE LAST NOTE! 


Yes. a works 





The WARE: Largest Meruiacturer of Lighivong 






ali 10 
folios covering its line of indoor anten- Jone Sonate Ne. 24 in F Sherp, Opus 78 for just 
nas and lightning arresters. Counte1 MUSSORGSKY one dollar! 
displays for both lines are provided. Nigh! on Bold Mountaen Net $24.00 

National Co., Malden, Mass., is offer- VIVALDI 

ine its dealers a new hi-fi promotion ee eee eee ee try them AREF 
package—a loose leaf binder containing MOZART Don’t pay until AFTER Weatherproof 
complete pr omotional material which Symphony Mo 26 in & Plot, K. 186 "te St in aeat universal line 7 
includes reprints from trade magazines, BRAHMS Ne purchase obligation ever transformer, cj-14 ™ 
decals, a satin banner and a catalog of The Acodemnc Fevtvat Full membership privileges $5.10 Net Net $16.80 
all equipment, BERLIOZ Pert 


Designed for wide angle coverage, paging, 
high efficiency intercom, sensitive talk-back. 
Tops in articulation. Convenient omni-direc- 


Electrovox Co., East Orange, N. J., a 
is featuring a new display card for its 





Walco phonograph needles. 7 free home tional mounting brocket. In appearance, 

tr \ they're “beauts” 

| ml. ‘ = SPECIFICATIONS 3-30 C)-14 

| how y the a t { our input pwr (cont.) 15 w 5w 
record Input imp 4or 8n 4,8or 452 
with ir no obligation . - a " ar 
atemteretiin’ t ; Response (cps) 2 400-1 10 
pon for detai Dispersion l x l x € 
today wits ‘ e3 r Bell Size 14” x € 942” x 514” 

me en . Over-all length 14 81/2’ 


The Musical Masterpiece Society, Dept. 52-2 Amating ‘‘power packages’’—wuse the 
43 West Gist Street, New York 23, N.Y =A > 
for free trial. Af Cobra-Jectors for the “tough” jobs. 


WRITE FOR COMPLETE CATALOG 


] 

| 

Eanes 779188 eth i Shi ATLAS SOUND CORP. 
| : 
| | 


hippir r retur 
rol © as Trial Member, Privileges: N 








addres 1443—39 St ’ Bklyn. 18, N. 





n Canoda 
Atlas Radio Corp.,lid., Toronto, Ont 
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BUSINESS 


| relectrosonic Corp., Long | ( 





opportunities N.Y lune 


A career for you with one of the nation’s leaders in research Daystrom Ine.. | 
and development in communications and military electronics. ent oon pany of H 








I n on its new 
which includes ads in | ‘ 
BELL TELEPHONE LABORATORIES Cee 
ELECTRONIC TECHNICIANS DRAFTSMEN Electrical Instrum 
+ +} all : 
ELECTROMECHANICAL TECHNICIANS pasoer ea “a . 
Openings require previous training at high school, armed : : vi en ¢ be p 
service school, or technical institute level and in general 2 « ASR ‘ oe ink 
more years of applicable industrial or military experience — , mere ie a 
Send yo name and address for application, telepho ‘i 
lect within 100 miles for information, or visit Raytheon Manufacturin Co 
Monday through Friday. Evening interviews arranged tham, Ma , Opene 
BELL TELEPHONE LABORATORIES rie ice 
WHIPPANY, N. J. (Near Morristown) potas Electric 1 
WHIPPANY 8-1000 EXTS. 2786, 300 ff we i oo 
MURRAY HILL, N. J. (Near Summit) | 4) house and comm« 
CRESTVIEW 3-6000 EXTS. 3078, 3204 { KY | Seattle, Wash 
463 WEST STREET, NEW YORK CITY iC RCA is constructi? 
CHELSEA 3-1000 EXTS. 2871, 2873 addition to its plant ( 
— sched ag men , ‘ 
WY P. R. Mallory Ine., 
Mallory Co., Indiar 


new plant for the 


To help you wsstnnana trolytic capacito ! 
MOVE AHEAD FEB. 26 2 Oxford Electric ¢ orp., : 











your it distributor ‘ 
in INDUSTRIAL heart = ana haan tos SUN $0; Beniees 
o 
ELECTRONICS fund SUNDAY Sylvania Electric Products 
This Library makes plain methods used volunteer ing a new 76,001 
by today's electronics engineers and ile office in At 


HERE'S » Library fo help you prepere for a ton fob | - = i 


> SS onan 


INDUSTRIAL ELECTRONICS — [pletyatestnthecletet tag 


JFD Manufacturing Co. B 
N. Y., recently opened 


, t ing 
ulac ring and 


Van Norman Co., 





ENGINEERING LIBRARY Radio -TV~ High Fidelity Enis 
4 volumes, 1998 pages, 1637 : York City. Subsequer 
narts diagrams and stra- changed it name t Van Normar 


$24.95—payable on dustries, Ine., 











EASY TERMS iItalization. 
Cornell-Dubilier 
office to 5247 W 
Chi 
: Business Briefs 
4 Big Volumes . RCA president | M 
( ‘ told a luncheon meet 
500 ul pliers of Ri 
t the electronic Indust 
I grow by 66 ad 
; to reach an anr 
EASY 10-DAY : nn . billion by 1964 
TERMS @ FREE TRIAL ( . | : 
Ce a a ee ee ee a ee 1 | BTV CSE ET eee hele |... RETMA president, | 
| McGraw-Hill Book ¢ Dept. RE-2 | S th a equipment man, has asked Secre f { 
ee e ates ' vi n . . 
W. 4ist St.. New York 36, N. Y. S la eks to t 
: = ¥ | ever offered in High-Fidelity, Radio inclair Weel 
| TV, Amateur and Electronics. Select the critical shortage 
I 4.00 | the fast, dependable way, from this is threatening to curt 
If t —_ 
| new 260-page catalog Astron Corp., | 
| PRINT was recently granted 
! EWARK process of manufact 
\ 4 MoE’ tic capacitors. The 
ez ELECTRIC COMPANY cently initiated a Plam 
- | Dept. RE-2, 223 W. Madison, Chicago 6, it, | @t Plants in Newark, , 
7 leading manufacture 
| RE-2 | WEST COAST BRANCH industries with cap 
a 3 ’ NV. Century Bivd., Inglewood, Calif packaging for aut 
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WHICH OF THESE 


Js 


“~~ 





DO YOU WANT 


WELL-PAID JOBS 


















RADIO and VHF. TECHNICIANS 
(Job #1160) 

An oil development company has opening for 
Radio and VHF Technicians. Minimum of five 
years experience maintaining and installing 
standard commercial radio and VHF equip- 
ment. Salary is $570.00 per month plus a serv- 
ice allowance amounting to $224 per month. 


ELECTRONIC TECHNICIANS 
(Job #1192) 

Leading manufacturer of electronic equipment 

has many ground floor opportunities for tech- 

nicians. Work involves design, construction 

and maintenance of the world’s largest elec- 

tronic digital computer. 


3 


HERE'S PROOF CIRE TRAINEES 
GET WELL-PAID JOBS LIKE THESE . 


AIRLINES 

"| replied to the Job Opportunities you sent me and | am now a radio 
operator with American Airlines. You have my hearty recommendation 
for your training and your Job-Finding Serv 


James A. Wr ght Beltsville, Md. 


INDUSTRIAL ELECTRONICS 


“Upon my discharge from the Navy | used your Job-Finding Service 


and as a result | was employed by North American Aviation in elec- 
tronic assembly (final checkout) 
Glen A. Furlong, Fresno, Calif. 
An Approved 
Member 


in 
STER COURSE I 
anno COMMUNICAT 


CLEVELAND INSTITUTE OF 
RADIO ELECTRONICS 


oe ee ee Pe 


4900 Euclid Bidg. 
Desk RE-88 
Cleveland 3, Ohio 


FEBRUARY, 1956 












AIRLINE RADIO 
(Job #1128) 
Nationally known airlines, New York, Chicago 
and Cleveland and other cities, has openings 
for Radio Operators and Radio Mechanics. Sec- 
ond class license or better. Periodic increases 
with opportunity for advancement. Many com- 
pany benefits— paid vacations, free flight mile- 
age allowance, group insurance, etc. 





GUIDED MISSILE TECHNICIANS 
(Job #1183) 

Large West Coast manufacturer has openings 
for Electronic Technicians for work in research 
and development, maintenance and callibra- 
tion for electronic instrumentation. A wide 
variety of interesting design and development 
positions for technically trained men in assign- 
ments which range from initial design studies 
through development. 


*WE CERTIFY THAT THESE JOBS ARE RRENTLY AVAIL- 
ABLE. FULL DETAILS ON THESE AN N MORE 
WILL BE SENT ON REQUEST 


YOUR FCC LICENSE AND 

CIRE DIPLOMA QUALIFY YOU 
FOR THE GOOD JOBS IN ELEC- 
TRONICS AND RADIO 


Write Now For Complete Information 


| FIND OUT. How to get your FCC com- 


mercial License. Fill Out The Cour 


Mail It . . Today! 


es 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RE-88, 4900 Euclid Bidg., Cleveland 3, Ohio 


Below and 





1 want to know how | can get rm 
your FREE booklet How T 

exams for Amateur License as Ww 
amazing new booklet ''Money-M 
tell me about your Telev neE 


PLEASE PRINT CAREFULLY 





NAME 
ADDRESS 


CITY 
Special tuition rates t ' be 
ectronic Training Available 1 
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OHMITE’ 


DEPENDABLE 
RESISTANCE UNITS 





COMPOSITION RESISTORS 


Meet all MIL-R-11A requirements. 
Rated at 70 C rather than 40 C. Avail- 
able in 4, 1, and 2-watt sizes in all 
standard RETMA values. 


BROWN DEVIL® RESISTORS 


Vitreous enameled. 
Available in 5, 10, and 
20-watt sizes. 


TYPE AB POTENTIOMETERS 
Resistance material is solid- 





molded. Noise-free. Rated 
at 2 watts. 


4 


€ 


FR-7.5 FUSE RESISTOR 


For easy replace- 
ment in all televi- 
sion receivers. 114” 
Tinned wired leads. 





WRITE FOR 
STOCK CATALOG 
] 


OHMITE MANUFACTURING COMPANY 


3646 Howard St., Skokie, Ill. 
(Suburb of Chicago) 


OHMITE’ | 
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David T. Schultz 


has been elected 
president and di 
rector of Allen B. 
Du Mont Labs 


“9 


Inc., Clifton, N. J. 





A pioneer execu- My 
tive in the ele A 
tronics Industry, 

he was senior vice president and treas 
urer of Raytheon Manufacturi1 Co 
before joining Du Mont. 

Robert C. Sprague, chairman the 
board of the Sprague Electric ( of 
North Adams, Mass., was awarded the 
Silver Knight of Management Trophy 
by the National Association of Foremen 





for his adherence to the association’s 
code of ethics, loyalty to its objec es 
and efforts for the advancement he 
free enterprise syste The ito 
shows him receiving the award from 


Harold Brafman, ig pre 
the Sprague Management Club 


retiril 


Bruce Vinkemulder 
was appointed dis- 
tributor sales man- 
of Centralab, 
a division of Globe 


ager 





Union, Ine., Mil- 
waukee, Wis. He 
has been active in 2 
the electronics in- 


dustry for the last B. Vinkemulder 
nine years. Before coming to Centralab 
he was with Carter Parts ( 1 San 
gamo Electric Co. 





John D. Van der 


Veer was appoint- 
ed gene ral sales 
manager of Tung- 
Sol Electric Co., 
Newark, N. J., suc- 


ceeding George W. 

4 Keown, who 
J. D. Van der Veer recently elected 
vice president of the company. John M. 
Malone, former manager of production, 
planning, order and service, and ware- 


was 








I: 


STAN-BURN 


5 PARKES 














ST 
G.E Type BURN G.E 
$13.25 10BP4 $i . 
18.00 I0FP4 4 
16.25 I2LP4A 
12QP4 10 
2 12UP4 ! 
18.1 14CP4 M 
ISDP4 | 
1.25 I6GAP4A i N 
6.2 16K P4 ! 
1.25 16GP4 | 
29.00 I6LP4 15 ) 
29.00 16WP4 15 FF 
2.50 I7BP4 15 17 KE 
28.15 17CP4 ! AF 
PRICES SUBJECT TO CHANGE WITH TN 
AC-DC RADIOS 
JEWEL 5-TUBE SUPER Het AC-.D ” 
Red, tvory, Wa ta E > 90 
Same with automat k a VORY < 
WALWN T 
RECORD PLAYERS 
Manual 3 speed record ay Ss $14.50 
Manual 3 speed with FLIP-OVER CARTRIDGE 16.95 
Automatic 3 speed with VM CHANGER 37.34 
$20 WORTH OF ELECTRONIC PART N GRAB 
ns r °o Porce : . ket 
for ers sistors 
ONLY 

















TURNER AU PHONO CARTRIDGE . 

sal replacement low-higt oot $1.59 ea 
6 for 1.49 ea 

VM 3 SPEED HI-FI CHANGER—™ with Ron 

Sonotone or Astatic fi BRAND 

NEW ORIGINAL CARTONS $21.49 

WEBSTER Mode! 140—3 SPEED Aut 

Ronette Sonotone Dr Astat f $22.49 

tridge 

RCS4 Collaro—iess cart $32 

RCS4 Collaro with R 

with G.E. plug in RPXOSO 

with G.E plug in RPxXOS2 

TUBE @RIGHTENERS 59c ea. 6 for $ 








HALLICRAFTERS TV 
17TS700M—Tabie M 
21TS460M 

ANTENNA ACCESSORIES 


P-800 JFD DOUBLE 
FLASH.DOUBLE “Vv 
f 


$88.95 
29.46 


Mode 


Mode Table ™ 





Vv ant 


REGO-DYNAMIC BALL sw TYPE N R 
Ant 


RMS-SW TYPE INDOOR Ant 
ALUMICOTE MASTS 

5S’ SWEDGED MASTS 

ELEMENT CONICAL 

zip 5 JFD 10 ELEMENT CON a) 
ZiP 2 JFD 8 ELEMENT CONICA 
SPICO S-8 INDOOR RABBIT EARS A 
JFD TA141 INDOOR RABBIT EARS 
JFD TA144 INDOOR RABBIT EARS 





55 MILL 300 OHM WIRE—1000 F ~ 

B80 MIL 300 OHM WIRE ic F 2.49 
| 100 MIL 300 OHM WIRE.1000 F , 

ATTENTION! Domestic and Foreign Auto 

Radio Dealers, Jobbers and Automobile 

Agencies. 

Our Auto R dept. ca 


adio n 
TOM FIT MOTOROLA RAD 


PLYMOUTH '55.'56 $53.00 OIsar 


ANTE 

DODGE '55-'56 54.00 _ nN esi 
OLOSMOBILE ANTENNA 

55-'5 59.0 12 t 1&4 
FORD 'S6 only 55.00 t 1.49 
BUICK ‘S5-'56 66.00 | © VOLT 4 
Other modeis available 
write for prices 
Our DELCO and GM 


with your AUTO RADIO 











Powwws 








DEALERS: write for tow t , 

or 'S6 models—HALLICRAFTERS RESCENT > 

NON. SONORA, WILCOX-GAY TECHMASTER E > 

WESTINGHOUSE, TUNG-SOL. DeWALD. MAJE , 

GRUNDIG, CAPEHART DELcK GEN MOTOR 

Address all inquiries to Dept. RE-2 > 
. 


Our High Fidelity department will promptly 
quote on any item in the Hi-Fi field. Send us 
your list for our lowest quotations. 

export inquiries and off . 
will give specia att 
orders at 
zed distributors 


We invite 





special purpose and transmitt } 
tronic parts and equipme 

us a list of your requiremen 
Terms: 20% with order 
F.0.B., NEW YORK Warehouse. Min 
Write for our latest price list and H 


STAN-BURN 





c.0.D a 


r order $5.0¢ 
Fi Catalog RE-2 


RADIO ond 


ELECTRONICS CO 
$58 CONEY ISLAND AVE. © BKLYN 18, N. Y. 





ECTRON c 


RADIO-E 








PEOPLE 


ing, Was 


(Continued) 
of 


tube ale eK 


hou 


promoted to manage 
initial equipment 


tronics manufacturers. 


Wilbert H. 
Steinkamp was ap 
pointed vice pre i- 
dent in charge of 

iles of Weston 
Electrical Instru 
ment Co., Newark, 
sefore com 
Weston, he 
president 


manager of 


N. J sai 
a W. Steinkamp 
veneral ile 


Inc. 


and 
Beckman In 


Wis vice 
trument 
Harry A. Ehle 

elected execu 
tive vice president 
of It 
Resist 
Philad 
had been 
ident of 


ternational 
ance Co., 
He 


elpt la 


H. A. 
Marsten, 


1930 as 


Ehle 
who 
chief engineer and } in 


ber of the board of director 


¢ 


Jesse 
joined tl ompany in 
em 
and execu 
committee, was electer enior vice 


ive 


president. 


E. H. Applegate, 

vertising direc 
tor of the Regency 
Division of 
I.D.E.A., Ine., In 
dianapoli was 
promoted to dais 
trib 


ger. He will 


itor sales mar 


E. H. Applegate 


idvertising 


con 


tinue to direct Regency 


Arthur H. (Buzz) Forbes ha 
nuimed assistant distributor le 


ager for Standard Coil Product 


Chicago. He has been in the company’ 
department 1949. Forbe 
(center in the photo) is being cons 
lated by C. A. Swanson, general 
(left) and Oden Jester, ass 
ant general sales manager (right). 


Obituary 


S. Arthur Loeb, chairman of the Ex 
Webster Electric 
his home in San 


sales since 


manager 


ecutive Committee, 
Co., Racine, Wis., at 
Diego at the age of 69 

Donald S. McGhee, Rochester, N. Y., 
district manager for National 
Electric Products Corp. and John H. 
Green, Buffalo, N. Y., district manager 
for the company, both recently at the 
age of 59. 
a i: 


sales 


Hyland, electronics expert, in- 
ventor, and founder and chairman of 
the board of directors of Control In- 
strument Co., Brooklyn, N. Y., at his 
home at the age of 51. 
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| 








out of your job—or hobby with 
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must the show bev? 


When a facetious critic asked, “ w long 

hould a n’s legs be?” Abraham Lincoln 

replied, “Long enough to reach the nd!” What you get 
The 1956 Radio Engineering Show is big only because out of it! 
it must be big to be truly representative of a gigantic e You see what ew in radio 
industry. 704 exhibitors, 1 out of every 5 firms manufac- electronic products and eng 
turing for the industry, will be present neering! 

© You meet the men wh 


But these 704 firms represent over 80% of the indus- 
try’s production. A smaller Show would give only an 
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developments 
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the best...in people, effort and products! 


Registration—IRE Members 
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HI-Fi CATALOG 
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lit utth all ance 


Pricing Digest answers a need long-felt by Service- 
men—List or resale prices for every replacement 
part or component at your fingertips 


Wer 200 flag the Wee 
wn. Hhan 66,000 Atma 


Compiled like a telephone book (1) alphabetical by 
Manufacturer (2) Alphabetical by Product Cate- 
gory (3) Numerical by Part Number. Price and 
identify any replacement item in seconds—as easy 
as 1-2-3 

9%" long by 3%" wide . . . convenient for counter, 
pocket, tool box or tube caddy 


@ , 
Time and money savings—no wasted effort—no 
calls to your distributor to check prices. No under- 
charges—no overcharges when you price your 
tubes and parts from the Official Pricing Digest 
PRICE $2.50 PER COPY—will pay for itself many 


times over by giving you CORRECT PRICES where 
and when you need them. Publication dates are 


October, January, April and July. Completely 
revised prices will be current on each publication 
date 


Available exclusively thru your parts distributor. 
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KiG4 OFFICIAL TV-RADIO 
SERVICE ORDER BOOK 
Best Service Order Book because it's the 
only form providing for all types of service onTV- 
Radio, Phono or Hi-Fi equipment. Best service 
order book because it's the only form providing 
separate listings for tubes, parts and components, 
plus space for picture tube and serial number. 
Best service order book because it's the only form 
clearly separating labor and parts and allowing all 
state and local taxes to be added 
Best Service order book because its handy size 
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orders (in triplicate). Original white bond, dupli- 
cate yellow, triplicate pink. Numbered consecu- 
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per box of 10. 


hectrome Piblud Publishing (Y,2Mec. 
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TECHNICAL LITERATURE (Continued) 
3439 color bar generator, 3438 dot gen- 
erator, 3434-A sweep signal ger ator 
and 3432-A signal generator. 

Triplett Electrical Instrum: Co., 


Bluffton, Ohio. 
MODULIZED CIRCUITS 


Aerovox’s bulletin Modulize Stan- 
dard Circuits explains what odule 
is and gives information on n ilized 
standard circuits, module nomenclature 
and accessories. Video limite thode 
followers, video amplifiers ar PRF 
multivibrators are among the cuits 
described. 

Aerovoxr Module D . 1¢ ) ) orp., 
1200 Jefferson Davis Highway, ng- 
ton, Va. (Write on business stat ery.) 

TRANSFORMERS 

Catalog G-25 lists in 16 pages audio 
transformers, autoformers, chokes, de- 
flection yokes, filament transformers, 
flybacks, reactors, input and tput 
transformers, TV components, et 

Gramer - Halldors Transf mer 
Corp., 2734 N. Pulaski Rd., Chica a9, 
Til. 

SELENIUM RECTIFIER DATA 

A 12-page booklet Federal Se im 
Rectifier Design Data Guide gives en 
gineers factors to be cor ere the 
design of industrial and military recti 
fiers and tells why the factor m 


portant. 

Components Di : Federa Telephone 
& Radio Co., 100 Kingsland Rd., C 
ar? 


HIGH FIDELITY 


Stancor’s high-fidelity rary yn 
tains construction information on the 
8-watt Stancor-Williamson, 25-watt 
Stancor-Williamson Ultra-Linea: nd 
100-watt Chicago iper-range 
fiers. It contains performance « es, 
schematics, parts lists, chassis |] its 
and diagrams. 

Chicago Standard Tra f 


587 Elston Ave., Chicago 18, 1 


TEST regent 


( atalog Vo. 139 con r ejoht ives 


of data on test equipment An ng the 
equipment described are the mode 327 
tube tester, 480 ac—de multitester, 780 
sweep generator, 655 Do-All vtvm, AE 
100 Geiger counter master multi 
tester, 55 wide-band 5-inch o pe 

Radio City P) duet Tne ( tre & 
Glendale Sts., Easton, Pa 

RADIO AND TV CIRCUIT INDEX 

Supreme’s Master In Vost 
Often Needed Televis a Radio 
Servicing Information present com- 
plete information for quickly finding 


needed diagrams and service data in all 
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grams 


manuals, covering radio receivé from 
1926 to 1955 sets, as well as the 9 
Television Se? vicing Information vol- 


umes. 
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readers for 5 cents from S ipreme Pub- 
lications, 1760 Balsam Rd Highland 
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ia POWER suPPLY KIT—300 vD 
x $3.88 
is) RECT eran c-D RECTIF R . 
. Sco MA Re $1.7 69 [ és MA R $ , 45 
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SPOT AUTHORITY IN FIX RAM Electonics 8 cei ~n = 7 
and FIX EEG 
TV FAULTS 54s7! em | 
FREE RAM BOOK SHOWS HOW! ! 


Typical latest field-proven servicing data you'll find in your RAM book: 





LARGE-SCREEN COLOR RECEIVER. 
RCA Service Co., Inc., Camden, N. J. 
31 pages. 8', x 11 inches. 75e. 


Issued as a supplement to RCA’s pop 
ular Practical Color Television for the 


Service Indust) Y, this book concern it 









FAULT —Picture compressior 





e FAULT fapezoidal patterr e 


self with a comprehensive discussion of and stretching CAUSE A " 
= meeo ’ CAUSE —Capacitance value of wind y 
the 21-inch RCA model 21CT662 colon boost capacitor (connected : : . 
: . rage toate ¢ - * 
receiver. It is intended not as an in to linearity 10 10W 
truction manual for the beginning 
technician, but for those familiar with For over 10 years, RAM has specialized and pioneered in sweeps exclu- 
in é . S ‘ ‘ ‘ 
the f tal f . TV sively. RAM designs them, makes them, counsels TV set manufacturers 
i in Her F a 
ar lle sserage ras aSbedizeee : on them, field-services them, educates Servicemen on then eads the 
Divided into four sections, the text industry 


+ 


opens with a description of the 
21AXP22 and related accessories and 
gives a thorough adjustment procedure 


Section II discusses the entire receiver 


No one but RAM can bring you such proven data — as shown here and 
in the RAM Manual. In manufacturing know-how and field experience, 
you can depend on RAM for 


briefly, showing a block diagram and THE VOICE OF AUTHORITY IN SWEEPS 
highlighting the more interesting cir Send coupon today — get the BEST information from the FORE- 
cuit details. R MOST manufacturer now! 


Section III explains the basic theory 


of high-level demodulation and covers 3 RAM 
great detail demodulation in the x N ELECTRONICS SALES CO. - irvington, N. Y. 
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21CT662. Section IV covers the installa Canadian Sales Division: Telequipment Mfg. Co., Lid., Ontario 
tion and servicing of the color receiver, Export Dept: Dage Corp., 219 E. 44 St., New York, N. Y. 
with several service hints and a step 
by tep setup procedure. | 
= pach 0 i¢ ) a is P CoO ylete 
<tc ; New! FUTURAMIC 
schematic diagram of the set supple e 4 
mented with a block diagram showing ALLI ED $ World's most progressive probe manu- 
many waveforms.—/K urer open p ne fie| i- 
- SPECIAL 100-PAGE — opens up new fields of appli 
cation tor your volt-ohm-milliammeter 
TRANSISTOR ELECTRONICS, by Lo, Hi-Fi CATALOG never before considered possible. 
Endres, Zawels, Waldhauer, Cheng. E 
Prentice-Hall, Ine., Englewood Cliffs, _— Type 261 High-Ohms Probe aiv you an 
N. J. 5% x 8 inches, 521 pages. $12. ae ee Your guide additiona Rx ' , ¥ n your 
Much of the valuable information in to an easy V.O.M 
se aieecndaall Giiaie teen tale bauiaiek a - understanding 
this advanced text can help vechnicial : of Hi-Fi—pius the Type 263 Signal Tracing Probe nverts 
It represents the combined efforts of world’s largest your V.O.M. into a tra 
five specialists, same of their results selection of ri ‘ =e 
appearing for the first time. Many prac 4 Hi-Fi systems os 00 | M : 
tical schematics and diagrams are \ and components 
given, and much of the math is at a \ Type 263 J “ hms-per 
high engineering level. \ Send volt V.O.M 
T . . ; « " . 1] > 
rhe first chapter is an excellent in \ for it No rich ae ; euatentee, Ful 
troduction to the subject. Transistor Seeiructionn with earl 
action is described as clearly as some This leading 100-page book shows you how 
" as = , a indice A eae to select a Hi-Fi music system at lowest If not available from you bbe use coupon and 
20k de: cl ibe tube ite I hy iC al conce pt cost. Tells you what to look for in each order direct Please send name of your jobber 
of semiconductors, junctions, holes, unit; shows many handsome, practical in- 
a S eae whic: “atid stallation ideas. Offers you the world’s ee : 
proce ssing of germanium, etc. are dis largest selection of complete systems and eS a OSS es ae es ee 
cussed. The next two chapters analyze individual units from which to make your | FUTURAMIC 
‘ . _ Te ES “Te . money-saving choice. To understand Hi- . . 
transistors from the viewpoint of equiv Fi, to own the best for less, you’ll want | 1708 West Armitage Ave 
alent circuits. A complete list of formu- this invaluable catalog. It's FREE—write | Melrose Park, Ill l 
las aids the calculation of various pa- for your copy today re ie | 
rameters. > ALLIED RADIO | | 
The following chapters stress the | 
more practical aspects. They include Awwricas Hi-fl Couto | a 
. . . “n am e coe a e 
bias circuits, l.f. and h.f. amplifiers, os eee i Upon de ; 
cillators. Many schematics appear, and ED RADIO CORP., Dept. C-26 | plu stag 
. ew . 100 N. Western Ave., Chicago 80, Ill. | 
the text is divided into short, snappy | 
paragraphs with subheadings. One C Send FREE High Fidelity Catalog | Name l 
chapter — “Physical interpretation of Wisse | 
parameters’’—describes topics not often : | Add | 
understood clearly although frequently saeetieas | | 
mentioned: transition region, diffusion, £ City Zone State__ | city 
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"TAB" 


HI Fi SPEAKERS 


Mode! P25CO 15S” Coaxia & } 
$19.50 é 
Mode Pi2zco 12 c xia \ . 
i $12.75 
Mode! PBCO 8 Coaxia s\ | 
$7.75 Y 
NEW COLLARO RC-54 HI-Fi CHANGER 
3 Speed—Automatic Intermix 


Fe 4 

Specia $34.90; with RPXOSOA $39.90 

With Hi F Pick $39.75 
FINEST HI- Fi RECORDING TAPE 


vz . Za 712 Reel—1200 Ft. Per Reel 
GA ( 23) $ $ $ Back Guarantee 
oF y) Rely oy Coate & Slit. Gtd Splice 


$1 68 n 3 for 
$4.85 12 for $18: 24 for $34 72 for $97 


BUILD IT YOURSELF e Hi. Fi AMPLIFIER 
i€ 


MUSIC LOVERS AMPLIF 10 WATTS 
M TLs-10 $21.00 
10 WATT AMPLIFIER-MIKE-TRUMPET 
Horn & Driver Combo 


PEP" 10 Watt 








$3¢ 
Trump os anty $i3. 30 = 
| WRITE FOR NEW BONUS HI-FI GRAM | 
.e NEW GE PHONO CARTRIDGES 
*GE Original Boxed, $ $ $ Back Gtd 
RPXO $6 98 
NU snes 333-32 
Replacement Needles '‘TETRAD"' opi omondt 
RPJOI3ZA TETR 39 
RPJOILO RPJO30 TETR oy +4 9 
RPJO1LS RPIJO3S $1.35 
RPJOO3 RPJ004 $9.99 
viG 78 TETRAD $9 89 


New, Unused @ Individually Boxed 
T U fe t Sy FULL RETMA 
WARRANTY 
None Rewashed or 


Rebranded 
@ No Electrical or Mechanical Rejects @ 


oz4 45 6AVS 80 6K6 45 12Ax7 55 
1AXK2 1S GAVE 45 684 45 12BA6 50 
183 65 6AXx4 80 6SA SO 12BE6 65 
IRS SO 6AX5S 75 6837 65 12BH7 65 
1T4 50 6BA6 45 6SK7 SO 12B8Y7 97 
1u 45 68C5 60 6SL7 5S 12SA7 64 
1x2 85 6B8E6 45 6SN7 55 12SK7 45 
3V4 75 6866 1.24 6S5Q7 55 12SN7 5é 
Su4 45 GBK7A 1.11 6T4 1.15 125Q7 50 
5v4 1.28 6817 90 678 75 25896 90 
5Y3 65 68N6 1.19 6V6 55 2516 42 
6AC7 65 6BQ6 > wa 35 25Ww 1.03 
6AG 45 68Q7A 1.30 6x4 40 3516 69 
6AKS5 60 6C4 5 6X5 45 35w4 50 
6ALS5 40 6CBE 50 6X8 85 3525 45 
6AQ5 45 6CD6 1.08 12AT6 40 5085 70 
6AT6 40 6CF6 1.25 12AT7 65 50C5 S2 
6AU4 9S 6CLE 1.65 12AU6 41 SOLé 55 
6AUS5S 1.10 635 40 12AU7 50 75 85 
6AU6 5S 6136 45 12AK4 1.29 83V 1.22 
NEW ‘'TABTRON'’ SELENIUM BRIDGE 
Gtd RECTIFIERS One Yr 
FOLLOWING LIST. FULL WAVE BSRIDGE 


c i8 14 36 28 52 42 ixX< 100 

Cont Voit v t Volts — 
1aMPp Si 6 $2.7¢ $4.3 $9.45 

2amMP 2.40 34 6.15 11.50 ) 
3AMP 3.45 4.75 6 7¢ 14.65 

4amp 4.25 8.45 5 28.45 

6amP 510 10.05 14.75 36 BC 
10AMP 7.5 1435 22 40 4755 
12AmP 9.2 18.1¢ 25.40 50 85 


““TABTRON" HI CURRENT PWR SUPPLY 
= ONE YEAR GUARANTEE 


A) Varia 0-28V0C 
880 

SPECIFY 
Stk N c Rat ) we rs 
T28V5A 28 voc at SA $ 50 
T 8V12A 0-28 VDC at 12 An $125 
T28V24A 0-28 VDC a 24 A $155 
T2BVS0A 0-28 voc at ar $285 


WRITE FOR Comecare List 
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o-1 Matlemp 
P Jew al Mvt 


oT SUR Sp. . 
2 $7 NMEGRS write fc bisc 


| Write For Our New Bonus Catalog a 
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AC-DC Multitester 
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ac * "be Voit 
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F 40c ship in US 
PRECISION RESISTORS 
1 A 


10 


f ne on € : 10° 
100 of one ‘ $8 00 
10 ass $1.50 
TERMS: Money Back Gta cost 
66 39 only) $5 yrder 
roe “N.Y.C. Add shpg charges 
for C.0.D. 25% Dep. Tubes 
t a R-Exp Only Prices 
hown subject to 
111 LIG@ERTY ST. NY. 6. N.Y. RECTOR 2-6245 
DEPT 


change 


2REG--CABLE TABPARTS 
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BOOKS (Continued) 
recombination, 
breakdown voltage 


ng res! ice, 


spreadl 


The final chapters on modulat ind 
pulses include numerous schemati ind 
formulas for designing converters 


gates, memory network, et IQ 


CIRCUIT ANALYSIS BY LABORA- 
TORY METHODS (2d_ Edition by 
Carl E. Skroder and M. Stanley Helm. 
Prentice-Hall, Inc., Englewood liffs, 


N. J. 6 x 9 inches, 376 pages. $5.75. 

Students often think of lab pr lure 
as a dull routine. TI mal ows 
that it can be made interesting well 
as instructive if the technician « t 
dent follows a plan. The k « ne 
theory and lab and describe i ety 
of experiment 

The first chapte) I A I w t il a 
test o1 easurement, t ifet pre 
cautions and explair I Vv to | tect 
instruments. There are inst tions fon 
preparing a lab report. Then « ent 
is clearly described and explained. They 
include rheostats, mete moto nd 
generators. The text shows how t se 
them and how to take r { the 
SHOOT TV AND RADIO TROUBLE 


FAST, by Harry G. Cisin. Harry G. 
Cisin, Publisher, Amagansett, N.Y. 
8!, x 11 inches, 40 pages. $1.50 


This is written to a t the practical 
repairman, who may not have too ich 
theory, to speed the proce r serv ng 
radio as well as TV rece rhe st 
common sympton ire ed wit! S- 
sible causes Lettered key ther efer 
to various numbered checks that n be 
used to identify the defect and « 1- 
nate the trouble 

Part I consist of ted 
to troubleshooting Part Il 


9 


27 pages, to rapid TV troubleshooting. 
Part III gives two page f tiy yn 


servicing printed ¢ 


UNDERSTANDING HIGH FIDELITY, 
by Louis Biancolli and Lester H. Bogen. 
3d Edition. David Bogen Co., Inc., 29 
9th Ave., New York 14, N. Y. 6x 9 


inches, 57 pages. 25c. 

This publication is for n ( ers 
rather than technician For these } e 
listeners there is no need to go to tech 

ical depths. On the other hand, merely 
recommenaing specif init not 
enough. The basic principle f hi-fi 
units and systems are here I bed 
so that the reader can choose } wn 
to fit particular need 

This booklet has tw part nde} 
standing hi-fi and a guide to selecting 
and installing equipment. The first part 
tells what sound is, comparir tor 
tion to that which may occu! photo 
graph. It illustrates typica : 
tems and goes into deta regarding 
changers, tuners, amplifiers, speaker 
enclosures, etc. The second ¢ el ch 
topics as how to determine required 
power output, select an amplifier, cor 
duct a listening test. Seve photos 
show recommended placement of speak 
ers, typical “built-in” home sound sys- 

| tems and custom install: END 
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ELECTRONICS — 
_ CAREER OPPORTUNITIES 
profit ie ancinidiont = “ 
pvelis, fetensive one & 
MAXIMUM TRAINING AT MINIMUM COST 
Gecknisen. kanes 
Assistar Rad l S 
nmicias nd many thers 
SEND FOR FREE ILLUSTRATEL ET 
WESTERN ELECTRONICS INSTITUTE 
APPROVED FOR VE 
5119-21 Sunset Blvd adil 27, Calif. | 
all 
00 
> 
previous sch a awa 





Write now for FREE 


WAYNE SCHOOL Catalog HKE-3 


2527 Sheffield Ave., Chicago 14, Illinois / 








Get Your F.C.C. LICENSE oui: | 


ne D.C. and HOLLYWOOD, CALIF 


"GRANTHAM “School of Electronics 


Dept. 2-Z, 821 19th Str t Nw w 








RCA INSTITUTES, NC. | 


A service of Rad A 4 
350 West 4th St New York ; YN. Y¥ 


OFFERS COURSES IN 
ALL TECHNICAL PHASES OF 
RADIO, TELEVISION, ELECTRONICS 
Approved ‘ Vv 


Write Dept. RE-5é6 f at j 











help your 
HEART FUND 
+ 







help 
your HEART 


RADIO-ELECTRON 











DIREC 


TORY 





LEARN TV 


V.S.1. TELEVISION ; 





Work on late model sets—using modern equipment and service techniques: under qualified technician instructors 
Short resident and correspondence course o wu ary math ofr theory—als¢ UHF and Col TV 
APPROVED FOR VETERANS day and nite classes 
Write for free literature, Dept. 1A for residence—Dept. IAC for correspondence 


"At the most practical 
school in the west" 


Blvd 
California 


1570 Firestone 
South Gate, 


CHOO!I 
i “ 








TV REPAIRMEN 
EARN TOP MONEY! 


IN JUS 12 MONTHS COM 
PLETE TV SERVICE TRAINING 





INCLUDING COLOR TV 


INDIANAPOLIS ELECTRONIC SCHOOL 
312 E. Washington, Indianapolis 4, Ind 


PREPARE FOR A GOOD JOB! 
eer: The mic 1 
R RADIO SER \ ICING ’ 





Television Servicing 





Approved for Veterans) 


FOR FREE LITERATURE 


BALTIMORE TECHNICAL INSTITUTE 


SEND 




















1425 EULTAW PLACE, BALTIMORE 17, MD. 
n 
iY 4 ry hM 
~ 4 = a A 
I J M 
! Write tor eatelos 
VALPARAISO TECHNICAL UNSTHT UTE 
Dept. Cc Valparaiso 1 
& 
a “a 
ae jax 
x j 


‘ se wanted career men 


aT. - 
Train for a career instead of a job 


Demand 


for our graduates exceeds supply 
Effective placement. Modest costs Small 
classes. Well-equipped labs. Beautiful campus 
ipproved for ets. Enter March, June, Sept Jar 
BACH. SCI. DEGREE IN 27 ee. Jas 
Complete Radio Eng. courses UHI 
FM, Electronics. Also Mech., Civil, Elec: Chem 
Aero. Eng. 36-month B.S. in Bus idm. (Gen 
Bus., Acctg., Motor Transport Met.) capable 
students faster. Prep courses. Write Jean 
‘ McCarthy, Dir. Adm for catalog and 
a "Your Career in Engineering & Com 


merce.”’ 





FEBRUARY, 1956 


ELECTRONICS 


ENGINEERING DEGREE 


IN 27 MONTHS 


SK 

ppor oT an ae 

. i = 
i a MI a 4 1 ( 

INDIANA ‘TECHNICAL COLLEGE 

1526 E. Washington Bivd., Fort Wayne 2, Ind. 


RADIO-TV ELECTRONICS 








CAPITOL RADIO ENGINEERING INSTITUTE 


Dept. RE, 3224 — I6th St... N.W., Washingto 


EARN MORE MONEY— 
BE A PROFESSIONAL 


TELEVISION 


SERVICE 
TECHNICIAN 


GET DOWN-TO-EARTH 
PRACTICAL TV TRAINING 
WITH WTI EXPERTS FOR 
THE TOP PAYING $5,000 
$10,000 PER YEAR JOBS 











UHF—COLOR—VHF 
Master the latest, up-to- SEND FOR 
the-minute TV and Color FREE 


TV developments QUICKLY BOOK TODAY! 





WESTERN V offers real experience on live equipment 
ur BIG SH OPS AND LAB RATORIES in the rtest 
Practical time under ext nstr ; adua are 
n big demand because the have the field expe- 
necessary f nmediate ‘‘bench’’ or super- 
Positions. You n every pha f Ra and 
ng (AM, FM, VHF HF W men win fast 
m n gel demand better pay velop 
ghly er fitable bus of their own with the 
atest and most PRA TICAL PERSONALIZED TRAINING 
BEHIND THEM You concentrate all your t 
a PROFESSIONAL TV SERV HN 
essential math and enginee ry 
CAN EARN WHILE YOU LEARN Spe al 


APPROVED FOR VETERANS. Find out how 
the TOP PAY GROUP — Send for this 
book NOW! 








WESTERN America's Leading 
TELEVISION torevicion 
INSTITUTE Se Soe 
qr an em an a ekeamem amen ent ———— 
| Western Television Institute Dept. E-256 ! 
341 W. 18th St., Los Angeles 15, Calif. | 
| Without obligation, please send FREE fully illustrated | 
yee (No salesman will call.) | 
| NAME___ = —— 
| aporess 


n 10, D.C, 








Your choice of school 
is highly important 
to 


your Cal 


INDUSTRIAL 
ELECTRONICS 


TELEVISION 


Become a) 
ELECTRICAL 
ENGINEER 

or an 
ENGINEERING 
TECHNICIAN 
at 


NMISOE > 1 


lu aukee 


MSOI é Milwa 
one of Ame i t indus 
trial center nati 
leader in € 

with « 
] 


inciuding the iboratory 


equipment i the 
amateur rad { nitter 
ff | 


ofiers Y 


engineering, el ni rac 
tele 
an 


ision 
1 elect 
Advisor tt f lead- 
ing industrialists. Cour 
approved f 
50.000 forme tiidents 
Excellent | record. 


ses 


Over 


APRIL JULY 
ANUARY 





| 

MILWAUKEE, 
SCHOOL OF ENGINEERING! 

Dept. RE-256, 1025 N. Milwaukee St. ! 
Milwaukee 1, W ns | 

Send FREI | 

C) Elect Engines 1 | 
I alt c 
| 

—— 
Addre " 
Cit | 
If vete — : 
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Only the 5 TOP QUALITY brands of 


STANDARD 
BRAND TUBES 


AT SENSIBLE PRICES! 

@ Individually boxed @ First quality only 
@ Brand New @ Standard RTMA guarantee 
@ No private brands @ No rejects 
@ No rebrands or rewashed bargains 








' a west handy air-mail order form for your 
FUORS See et cnicn, tame ever aan 
popular replacer types 
WRITE FOR YOUR FREE COPY TODAY! 
@ Lists ALL TV adio types 
@ Makes ma 9 easure 
@ All tube rders ove $25. "00 with remittance) 
postpaid 











SPECIAL- PURPOSE TUBES 








BINARY SCALER. GE 
1” OSCILLOSCOPE. Miil\« 90901. w/icPl 
29.50 


New 
GRID-.DIP METER ™ 





LM-15 NAVY FREQ ™ rig. book 
xtal, pow. supply & r tion book t 150.00 
RESISTOR-CONDENSER ANALYZER, Sprague 
mode! TO-3. L.N 39.95 
TV CALIBRATOR, RCA mode! WR-39C. L.N. 175.00 
MARKER gr tage xta alib, RCA mode 
WR. B9A 175.00 
SENIOR Vort-onmist RCA WV-97A wit 
New 44.95 
5 0s 1 Loscore Heathkit PP Y e!| 0-6 
Ne 29.95 
E1co VTM “Mo. 2 Wir : tested L.N 29.95 
MULTISIGNAL TRACER E mode! 145 
19.95 
Las rower ‘SUPPLY ‘e t BJ Se« 
6vrc 25 A. Ex 49.50 
mAY MEGA MARKER SR. 13 ct el xta 
eq. TV vy 80.00 
5 OSCILLOSCOPE G.E. Mo CRO-SA. L.N. 125.00 
TV CALIBRATOR, RCA mex WR.39A_ Exc 149.50 
3 OSCILLOSCOPE eme $46. Ex 24.95 
SNOOPERSCOPE TUBES CRI-143 147. New 3.50 
INFRA "ED eres for abov New 1.50 
tr tr abov 
138 V SELENIUM RECTIFIER 1/2 ams 
bridae Sa Tarziar New 3.00 
SELSYN moToORs 115 voit 60 y eact 9.75 





2 coLon Tees CARTONS 





b hte STACKERS 





whit y uM tacker 
holds 10 Mm: tube cart GT"’ 
s 10 “GT artons 
size PER 100 
™M k $1.50 
GT 2.00 





DIRECTRON SELENIUM RECTIFIERS 
Wave Bridge Type 














ate 36VAC S4VAC 72VAC 130VAC 
14V0¢ 28V0C 42vVD0C S6VDC 100VDC 
$1.35 $2.35 $3.75 $4.50 $7.45 
2.00 2.75 5.35 5.90 9.15 
2.95 4.15 5.85 7.85 12.75 
3.50 6.45 11.35 14.35 21.75 
4.00 7.75 12.85 17.30 29.75 
5.90 11.45 19.50 24.80 41.35 
7.25 14.35 22.10 29.75 44.25 
13.05 25.05 37.25 48.75 78.50 
14.25 28.75 44.50 57.65 81.00 
17.95 34.35 56.50 71.00 109 00 
22.45 42.35 65.00 86.95 134.00 
29.50 54.35 105.45 115.75 174.00 
59.50 119.00 
w 4 oth Selenium Rectifiers 
Jrover rmers and Chokes to your sp fications 
from r Direct Source for Quick Delivery 
—NEW RECTIFIER TRANSFORMERS—- 
Ame 75 
H Amps é 75 
‘ S Amps 7.85 
Pri: at SV. GO cycle put 12 Amps 16.00 
ae ee 24 Amps 35.00 
-¥ . atinuous 30 Amps 45.00 
50 an 57.00 
100 ps 108.00 
—NEW RECTIFIER CHOKES— 
c t sous Ratings 
1 Ame Hy i v s ¢ 95 
2 Amps 04 Hy 9 v 5.95 
5 Amps 7 Wy 6 hr 7.50 
i2A Ol Hy 1 ohn 14.00 
24 Aw 004 Hy 025 ohm 29.00 
50 Amp 00s 01 ohn 54.00 
—FILTER CAPACITORS— 
Capacit Voltage Each 
500 MFD so Vv 85 
1000 MFD is v 35 
—- 25° deposit with orde nce C00 
merchandise guaranteed F ° s. "N vc 
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Write for our complete Transm tting, Indus- 

trial, Special-Purpc bes, a c al Diodes. We 

STOCK over 1000 types at ex t prices 
Equipment Specials! 

New & used at ) rior sale 

All items amaramtaas to be a 

MICROVOLT SIG. GEN kock Soax. 9 N $115.00 


RCA SIGNAL GENERATOR. WR49A. Brand New 49.50 
4SN1A3. W/5963 New 11.00 


90651 W coils. L.N 45.00 
er w 





512 Broadway N.Y. 12, N.Y. 
Phone: Walker 5-7000 


ADVERTISING INDEX 


Radio-Electronics does not assume re 


A. L. Products Co 

Allied Radio Corp. ] . 
Almo Radio (C« 

American Bit s Se ‘ 
merican Pt olic Cor 





rk Radio K ts, lh 





DeRo Electror 
DeVry Techr 


Dressner 


Edite 
Electro-Voice, Ir 
i ty 


Heat ( ( 
Hickok Elect: il Ir 


Research & De 





JFD 
Jense Industri« 
Jenser Manuf tur 


Manufacturir ( 


e. NEW! For the First Time! 
WE Ee TEST ¢9 
P4 NSERs 
Merny INTHE ser, 










NOT A KIT 
result 
APACITEST hs FREE 
~ ’ p- 
ee el ¥, compact checker that t job t ave y t i Free witt APACITES 
ww rec e t § 1 ev 4 a 
a i ; Vv pr 1 ‘ working 1 ‘ Gerdes oe ? 
v r A CAPACITES A , $3 t 
OWS Oper horted t terr t¢ it Se . C.0.D.'s. Sa PP & COD f 
Compact: 4"x4'"'x2"—lightweight, for "4 or “tool kit send $9.95 & w pay postag 


onsibility for any errors appear 








OE, 
a "Op, Ne ¢ 


SATISFACTION 
GUARANTEED 
OR RETURN WITHIN 
TEN DAYS FOR REFUND 





ng in th ndex | ” 





Mo Electronic D 
Musical M erpit 
National Radi Ir 
National Sch 
Newark Electric ( 
Nidisco 
OF te M ifa 
Opport \ ¢ 
ORRa I 1 
Oxford Elect 
Ph tron (< 
Pilot Rad Cor 
Precise Deve ‘ 
Pre \ppara ( 
Pre eH In¢ 
Presto Recor g 
Progre e Edu-K 
Pyrar Electr ( 
Quam-Nichol 
RCA Ir tute I 
R: rel Tube ¢ 
Ra irt Cory 
Radio Corpora \ 
Pube Dept 
Ri Corpora 
Test Equiy ‘ 
Radio Pr ts ¢ 
Ra Recey I 
Ra Tele 
Ra Electr ‘ 
Ra B ( 
Ra heon M 4 
Rek-O-K ( 
Research & Inve 
Rineha Book 
RPD Arthur Nage 
Sa Howard W 
Sohn Direct 
R va Ek ‘ 
S ‘ lr ; 
hure Br he 
* Fle 
e P 
Ele 
‘ Pu 
Su] Fle 
rAB 
I ‘ 
rr n, I 
rr I tr 
~ } ‘ ( 
ry Ir 
United Cata P 
€ Tele 
[ F t I 
Wa | : I 
Wr, or Sol 
Weller Elect ( 
We mn Ele I 
W ineg 1 ¢ 
Winston Elect 
World Radio La 









CA PACITEST 


. PAPER. MICA. CERAM! 
CAPACITOR 

@ ELECTROLYTicS 

@ CONTINUITY 

@ AC DC VOLTAGES 

@ FLASHBULBS 


mnatray, sg’ si postoaid 

















. REE! CATALOG 
: ke Packed with the largest selection of Electronic, Radio and 
= i \ T.V. Parts, and equipment, PA, Hi-Fi systems, tubes, an- 
; = ; tennas, Transistor Kits, parts and components, Test Equip- 
‘ yily RAWSISTOR PRE ment, new build your own kits, tools, books, Microscope, 


S\\ FZ drafting equipment, Binoculars, Telescopes, All Radio, TV 
and Ham supplies — ALL AT GREAT SAVINGS — For the 
nician. CHUCK FULL OF BUYS! SEND FOR YOUR FREE 
aint gh ee 
a nr : 


economy minded servicemen, dealer, engineer and tech- 


HIGH SENSITIVITY 20,000 OHM PER VOLT DC 
Packed Into a 2447x312 "x1V4" plastic cane. 10,000 OHM PER VOLT AC MULTITESTER 


07 1 3 r plus tal diode radio 
Fig Be any ransistor pis utilizing lode, radio 35 ve 3” METER SILVER CONTACT SELECTOR SWITCH 1% PRECISION RESISTOR 
ative detector circuit transformer coupled j 
audio stage wr gst — = LOOK AT THESE FULL _e RANGES! 

selectiv 2 | statio : 

~- : 0.C. VOLTS: 0-6; 0-3 120; 0-600; 0-1200; 0-6000 Voits—A.c. 
p ; C VOLTS: 0-6; 0-30; 0- 12); 0.600; 0.1200 Volta RESISTANCE: O-10K; 
—, ee. ee eee eo ° 0-100K; 0-1 Meg; 0-10 Megohms—D.C. CURRENT: 0-60 Microamp; 
audio ransfo « cone ’ . ° . H y + 7 > —_— 
tie case, etc. Including schematic and. - ‘ a7 hale CAPACITY: Guat” Bir aoe cy AL Re 
truction . . oon ¥ ° ; ‘ ‘ j 
KT-68A Complete Kit less earphones 2000 millihenry—OUTPUT RANGES: 0-6; 0-30; 0-120; 0-600; 
Net 11.80 0-1200 Voits 































MS-260 New Sup Power _ Dynamic 
re? rehome, “Tae al for Trangistor The new Lafayette high sensit M risa t 
Circuit imp. 8000 ohm, D.C. sensitivity of 20,000 OHMS PER VOLT ‘ON. 9 ( ANI y . ‘ 
2000 ohm 3.98 | nary number and scope of its ranges is packed w f 








x 214”. Co $e, prociale at 
Ea 19.95 
19.25 
















@ 40-14000 CYCLE ’ 
@ NEVER BEFORE AT SUCH A PRICE! The Hi-Fi Phono § B 0 The Yeon 
» Lafayette br ngs ye i. one of the fin- 
est high-fidelity nover cartridges, 
AT AN UNBELIEV ABLE PRICE 
Froquensy seapense trom 40-14060 8 WATT PUSH-PULL AMPLIFIER WITH PREAMP 
cycles + 2 db. Has 2 sapphire sty! FOR G.E. RELUCTANCE CARTRIDGE 
to play all speeds, Needle pressure 
only 5 grams on LP cond 12- 
grams on 78. Output is .5_ volts 
2 75 Complete with turnover mechanism 
° and knob, fits Webster, Garrad, VM 4 
Collaro and tone arms of leading ta k ‘ 
Reg. Price manufacturers of record changers \ por artrids 
and players. l 1-6S5L‘sG 6V6GT I \ it a . ‘ 
PK.79 Singly, Each 2.75 9” x 7” x S52”. For 110-125 V — 
Bat in lots of 3, Each 2.80 RPX-O50A LA-21  Shpg. wt. 10 Ibs ‘ET 22.50 





SLIM HIGH OUTPUT AUTOMATIC HI-Fi COMBINATION SYSTEM 
DYNAMIC MICROPHONE Pr WITH G.E. 12” 25 WATT SPEAKER 




























arse 9 ted Q.€. 12” /The complete HI-FI Phono system ding the 1 RCS A-21 HI-FI 
5 att u plifier e latest r 1 r ntermix 
gr Price haves Beat changer with the G.E. RPX A T t G.€ t2" 
pen h tput h peels vir / WI-FI 25 tt PM speaker ¢ plete te 
re alit ps sat Collaro R-C-54 SY 20 a . NE :769.50 





























AN ENTIRE SYMPHONY ON ONE REEL OF TAPE! 
TW AYETTE NO MORE ANNOYING INTERRUPTIONS! 
Vo TAPE x : TIME + 
1800 FT. - 
7 INCH REEL a 
LAFAYETTE TIME 2 TAPE } Oi 
TRANSISTOR CHECKER KIT 1800 FT. - 7 INCH REEL ( : 








@ Checks Shorts, Leakage, and Gain 


A “‘must”’ for servicemen, experimenters and BUILD YOUR OWN 
engineers. Tests both PNP and NPN type 























transistors. Gives 2 separate checks; first TRANSISTOR 
GOOD-BAD check for shorts and leakage, and 
se cond for GAIN. Gray hammertone case 544"] COMPARE IT WITH ANY MIKE x s RADIOS 
x 3” x 2%”. Kit includes case, meter, all AT 2 to 3 TIMES THE PRICE s 
parts with full assembly and operating instruc-] A quality crystal Microphone for 
tions. Simple to build. Fast, accurate. Shpg.| PA systems, house recorders, etc. COMPLETE 8 PAGE 
wt. 3 Ibe. srequency response 30 to 10,000 , ry tele it) 13 
b cycles. Output level —52 db. Pro- 
KT-86 Kit 7.93) vides ‘ample output for use with 
7; ' ; ° low gain amplifiers. Complete with 
5 ft. of —s Jed cable. ‘Shpg. wt... 
3” Ib 


UU0 o - olf on AC & D PA-24— in lots of 3,each .. 3.95 ayett 

e eects wired — Not a 1 singly, each ........ 4.28 fafe Padi’ ea BRONKNY | 542 E Fordham Re 
Accurate VOM with a sensitivity of 2000 WEWARKN) | 24Central Ave 
ohms per volt on both AC and DC. Single se- 100 a AVE. PLAINFIELD.) | 139 West 2nd St 


lector switch. 3” 160 amp. meter. Scales: 
DC Volts: 0-10-50-500-1000; AC Volts: REMOTE CONTROL la VOR, 0 ee — 
Inctude pos wi r r 


0-10-50-500-1000; Ohms: 0-10K, 0-1 Meg: 
DC Current: 500 ua and 500 ma; Decibel: 
MB Send FREE 132-Page 
Lafayette Catalog 












—20 to +22, +20 to 36; Capacity: 250 mmf FOR SILENT 
to .2 mfd and .005 to 1 mfd aig plastic 
panel, metal bottom. 4 - ‘ 
With batteries and test leads. Shpg. wt. 4 toe. 
RW-27A 7.95 


TV VIEWING 


































' 
t 
' 
' 
' L 
TRANSISTOR © For Hard-of- Hearing ! | 
TRANSISTOR conte © For Late Listening p Nar 
455 KC LF. ANTENNA One or two people can both see or hear ' 4 
Specially designed Fixed inductance tapped to The Nasd-of nearing’ can listen to radio oF , Addres ' 
tr istor circuits, match 600 ohm input. Cov- TV without turning the volume so high i ' 
Sone DY %4" nigh.) ers 540-1650 ke with 365 that others can’t stand the noise. Comes i ‘ 
. complete with miniature phone and 20 ft 

in lots of 10, each 79¢ ee Mabie cond. size ef cable. Shpg. wt. 3 Ibs. 6.50 1 ate ’ 

>, » 6 + - “f 
Single, Each . &9F MS-166 Net 1.25 5 Net ©, j | 
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DO TECHNICIANS GET JOBS TOO EASILY? 


Never before has it been so easy for a technician 
to get a job. Just because jobs are so abundant 


it’s harder than ever to choose the right one. 


At IBM, a leader in the rapidly expanding 
electronic computer field, you can actually assume 
engineering responsibility working on the world’s 


largest computer! 


After advanced computer training (up to 9 months 
with pay) at IBM's Kingston, N. Y. school, you'll 
take an active part in the fastest-growing program 
in the electronics industry. You'll learn the 

latest computing techniques, use the finest test 
equipment, and work with the largest computer in 
the world. The future never looked better at IBM, 


long a leader in its field 


If you possess at least a 2-year technical school 
background emphasizing electronics, you're eligible 
for experience money can't buy. Write nou 

to N. O. Heyer, Room 3102, International 

Business Machines, Kingston, N. Y. We can arrange a 


personal interview to discuss your career objectives. 








Producer of electronic 

data processing machines, 
e/ectric typewriters, 

and e/ectronictime equipment 


Customer Engineers: opportunities are also 
available, locally, for technicians to service 
IBM machines, after training with pay. 
Contact your nearest IBM office 








RADIO-ELECTRON 





i Scene Seen 


the long awaited compan 
to the famous TURI 


the Neu 
REK-O-KUT TURNTABLE ARM 





Shown mounted on piate of R 


Among ters of fine audio equipment, the name Rek-O-Kui 
is synonymous with the finest...and the simple 
announcement of a new Rek-O-Kut development 


carries the assurance of a superior product 


model 120 - $269) +» modei 160 - $299 


See your hi-fi dealer or write to De pt. QB-1 ; 





REK-O-KUT COM P AN Y @ 32-01 Queens Bivd 1,N.Y 
Makers of Fine Recording and Playback Equipment * Engineered for the Studio * D r ” 


ADA: Alias Ra 30 cents . EXPORT 








Your Pledge to Mr. and Mrs. America 


Maced) Vi Merete) t-10). |, mmetel. ale) 4. [od 
...TO BUILD BETTER BUSINESS 








24 Annual 
National Television Servicemen’s Week 


MARCH 5''—MARCH 10*, 1956 


You, and thousands of your fi vw TVS e Tect Color pages in LIFE and TV GUIDE, network radio and 
nicians, can proudly display t! Code 'V spectaculars, newspaper ads, national publicity 
of Ethics” plaque in your store v you coverage, and a host of promotional material...all 
shop wall or counter...wherever 5 e oO} to help you tell the “story of your industry” to Mr 
portunity to make a consumer impre ind Mrs. America 

Designed and created |} Aon f th P now to have a “chalk” session with your RCA 
2nd Annual National Telk 3 4 lube Distributor. He will tell you how to obtain your 
this striking symbol wi if erso! Code of Ethics” d 
spect, enduring prestige g-uy uy 
And what a celebrati t r Nat evision 


RADIO CORPORATION of AMERICA 


TUBE DIVISION MARRISOM, Mf 





